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La.,  225;  Bayou  Teche,  La.,  moutn  and  passes  of  Calcasieu  River,  La.,  226;  har- 
bor at  Sabine  Pass,  Tex.,  227;  Sabine  River,  Tex.,  Neches  River,  Tex.,  removing 
sunken  vessels  or  craft  obstructing  or  endangering  navigation,  22S3;  examinations 
and  survey,  229. 

In  the  charge  of  Lieut.  John  Millis,  Corps  of  Engineers— 

Securing  mouth  of  .Bayou  Plaquemine,  La.^  from  further  caving,  removing  sunken 
vessels  or  orafb  obstructing  or  endangering  navigation  of  New  Orleans  Harbor, 
La.,  231. 

In  the  charge  of  Maj.  Charles  J.  Allen,  Corps  of  Engineers— 

Entrance  to  6alve8ton  Harbor,  Tex.,  231;  ship  channel  in  6alve6ton  Bay,  Tez.,232; 
Trinity  River,  Tex.,  Cedar  Bay-ou,  Tex.,  233;  Buffalo  Bayou,  Tex.,  harbor  at  Bra- 
SOB  Santiago,  Tex.,  234;  examinatious  and  survey,  235. 
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WESTERN  RIVERS. 


In  the  charge  op  Capt.  J.  H.  Willard,  Corps  of  Engineers — 

Red  River,  La.  and  Ark.,  236;  Rod  River  above  Fulton,  Ark.,  237;  Onacbita  and 
Black  rivers.  Ark.  and  La.,  238 ;  Onacbita  River  above  Camden,  Ark..  239 ;  Bayou 
D'Ar bonne,  La.,  Bayou  Bartbolomew,  La.  and  Ark.,  240 ;  Bayou  B<Buf  (BoBuf  River) 
La.,  Tensas  River  and  Bayou  Ma^ou,  La.,  241;  bayous  Rondeway  and  Vidal,  La., 
Big  Black  River,  Miss.,  242;  Yazoo  River,  Miss.,  243;  Tchula  Lake,  Miss.,  Talla- 
lijftcbeo  River,  Miss.,  Steele  Bavou  and  Wasbington  Bayou,  Miss.,  244;  Bic  Sun- 
flower River,  Miss.,  245;  Bijj  rfatcbee  River,  Tenn.,  Forked  Deer  River,  Tenn., 
water  gauges  on  Mississippi  River  and  its  principal  tributaries,  246;  survey  of 
Cypress  Bayou  and  tbe  lakes  between  Jefl'erson,  Tex.,  and  Sbreveport,  La.,  248; 
examinations,  249. 

In  the  charge  op  Capt.  H.  S.  Taber,  Corps  of  Engineers — 

Removing  obstructions  in  Arkansas  River,  Ark.,  Ind.  Ter.,  and  Eans.,  249;  Arkan- 
sas River,  Ark.,  Ind.  Ter.,  and  Kans.,  250;  Fourcbe  River,  Ark^  251;  Petit  Jean 
River,  Ark.,  White  River,  Ark.,  252;  Cache  River,  Ark.,  253;  Little  Red  River, 
Ark.,  Black  River,  Ark.  and  Mo.,  254;  Black  River,  Mo.,  St.  Francis  River,  Ark.. 
255;  St.  Francis  River,  Mo.,  Little  River,  Mo.  and  Ark.,  256;  •xandnations  ana 
survey,  257. 

In  the  charge  of  Capt.  S.  W.  Roessler,  Corps  of  £nginekr&— 

Examinations  of  Mississippi  River,  at  Memphis  Harbor.  Tenn.;  firom  Lake  Cou^wy, 
Tenn.,  to  Fulton  County,  Ky.,  north  and  west  of  Reelfoot  Lake,  257. 

Ix  the  charge  of  Maj.  a.  M.  Miller,  Corps  of  Engineers — 

Removing  snags  and  wrecks  from  Mississippi  River,  258 ;  Mississippi  River  between 
the  Ohio  and  Illinois  rivers,  259;  harbor  at  St.  Louis,  Mo.,  260;  Gasconade  River, 
Mo.,  261;  Osage  River,  Mo.,  262;  Kaskaskia  River,  111.,  263. 

In  the  charge  of  Maj.  £.  H.  Ruffner,  Corps  of  Engineers — 

Mississippi  River  between  Bes  Moines  Rapids  and  mouth  of  Illinois  River,  263;  ex- 
amination, 264. 

Isr  the  charge  of  Maj.  A.  Mackenzie,  Corps  of  Engineers — 

Operating  snag  boats  and  dredge  boats  on  Upper  Mississippi  River,  264;  Mississippi 
River  between  Minneapolis  and  Des  Moines  Rapids,  265 ;  Des  Moines  Rapids,  Mis- 
sissippi River,  operating  and  care  of  Des  Moines  Rapids  Canal  and  Dry  Dock, 
266;  examinations  and  survey,  267. 

In  the  charge  of  Maj.  W.  A.  Jones,  Corps  of  Engineers — 

Mississippi  River  above  Falls  of  St;  Anthony,  Minn.,  reservoirs  at  headwaters  of 
Mississippi  River,  268;  Chippewa  River,  including  Yellow  Banks.  Wis.,  270;  St. 
Croix  River,  Wis.  and  Minn.,  Minnesota  River,  Minn.,  271;  Red  River  of  the 
North,  Minn,  and  N.  Dak.,  272;  gauging  Mississippi  River  at  or  near  St.  Paul, 
Minn.,  273;  examinations  and  survey,  274. 

In  the  charge  of  Lieut.  Col.  Charles  R.  Suter,  Corps  of  Engineers — 

Examination  of  Missouri  River,  from  the  old  mouth  of  Platte  River,  Little  Point,  to 
a  point  opposite  Leavenworth ;  and  at  Weston,  Mo.,  275. 

In  the  charge  of  Capt.  Chas.  F.  Powell,  Corps  of  Engineers — 

Missouri  River  between  the  Great  Falls,  Mont.,  and  Sioux  City,  Iowa,  275;  Yellow- 
stone  River,  Mont,  and  N.  Dak.,  276;  examinations  and  surveys,  277. 

In  the  charge  of  Lieut.  Col.  J.  W.  Barlow,  Corps  of  Engineers — 
Tennessee  River  above  Chattanooga,  Tenn.,  and  below  Bee  Tree  Shoal,  Ala^  278; 


In  the  charge  of  Lieut.  Georob  W.  Qosthals,  Corps  or  Ekoikeebs— 

r 
TeDTiessee  Kiver  between  Chattanooga,  Tenn.,  and  foot  of  Bee  Tree  Shoals,  Ala.,  286; 
operating  and  care  of  Mnscle  Shoals  Canal,  Tennessee  River,  287  ,*  examination, 

In  the  charge  of  Lieut.  Col.  Wiluam  £.  Msrriix,  Corps  of  Exginbbb»— 

Ohio  River,  288;  operating  snag  boats  on  Ohio  River,  operating  and  care  of  Davis 
Island  Dam,  Ohio  River,  movable  dam  in  Ohio  River  near  mouth  of  Beaver 
River,  Pa.,  Monongahela  River,  W.  Va.  and  Pa.,  290;  operating  and  care  of 
locks  and  dams  Nos.  8  and  9,  Mononsahela  River,  purchase  of  Lock  and  Dam 
No.  7,  MoQonffahela  River,  pnrchase  of  Lock  alid  Dam  No.  6.  Monongahela  River, 
Cheat  River,  W.  Va.,  291 ;  Allegheny  River,  Pa.,  dam  at  Iierr  Island/  Allegheny 
River,  292;  ice-harbor  at  mouth  of  Muskingum  River,  Ohio,  Muskingum  River, 
Ohio,  operating  and  care  of  locks  and  dams  on  Muskingum  River,  Ohio,  293;  ex- 
aminations, 294. 

In  the  charge  of  Maj.  O.  J.  Lydecker,  Coups  of  Engineers — 

Falk  of  tho  Ohio  River,  Louis^nlle,  Ky.,  295:  Indiana  Chute,  Falls  of  the  Ohio 
River,  operating  and  care  of  Louisville  and  Portland  Canal,  Ky.,  296;  Wabash 
River,  Ind.  and  111.,  297;  White  River,  Ind.,  examination,  298. 

In  the  charge  of  Col.  William  P.  Craig hux.  Corps  of  Engineers— 

Great  Kanawha  River,  W.  Va.,  299;  operating  and  care  of  locks  and  dams  wi  Great 
Kanawha  River,  W.  Va.,  Elk  River,  W.  Va.,  300;  Gauley  River,  W.  Va.,  301:  New 
River,  from  the  mouth  of  Wilson,  in  Grayson  County,  Va.,  to  the  mouth  of  Green- 
briar  River,  W.  Va.,  302 ;  examination,  303. 

In  the  charge  of  Maj.  D.  W.  Lockwood,  Corps  of  Engineers— 

Tradewater  River,  Ky.,  operating  and  keeping  in  repair  locks  and  dams  on  Green 
and  Barren  rivers,  Ky.,  304  j  Rous^h  River,  Ky.,  Kentucky  River,  Ky.,  305;  oper- 
ating and  keeping  in  repair  locks  and  dams  on  Kentucky  River,  Ky.,  Licking 
River,  Ky.,  from  Farmer  to  West  Liberty,  306:  Big  Sandy  River,  W.  Va.  and  Ky., 
Levisa  Fork.  Big  Sandy  River,  Kv.,  307;  Tug  Fork,  Big  Sandy  River,  W.  Va.  and 
Ky.,  Guyandotte  ^iver,  W.  Va.,  Little  Kanawha  River,  W.  Va.,  308;  Buckhannon 
River,  W.  Va.,  examinations,  309. 

LAKE  HARBORS  AND  RIVERS. 

In  the  charge  of  Capt.  W,  L.  Fisk,  Corps  of  Engineers — 

Harbor  at  Grand  Marais,  Minn.,  310;  harbor  at  Agate  Bay,  Minn.,  harbor  at  Duluth, 
Minn.,  311;  harbor  at  Superior  Bay  and  St.  Louis  Bay,  Wis.,  312;  Minnesota  Point, 
at  Superior,  Wis.,  harbor  at  Ashland,  Wis.,  313;  harbor  at  Ontonagon,  Mich.,  314: 
Eagle  Harbor,  Mich.,  harbor  at  Marquette,  Mich.,  815;  harbor  of  refuge  at  Grana 
Marais,  Mich.,  resurvey  and  relocation  of  harbor  line  in  Portage  Lake,  Houghton 
County,  Mich.,  examinations  and  survey,  316. 

In  the  charge  of  Maj.  Charles  E.  L.  B.  Davis,  Corps  of  Engineers — 

Manistique  Harbor,  Mich.,  317;  Cedar  River  Harbor,  Mich.,  Menoraonee  Harbor, 
Mich,  and  Wis.,  Menomoneo  River,  Mich,  and  Wis..  318;  Oconto  Harbor,  Wis.,  Pen- 
saukee  Harbor-,  Wis.,  319;  Green  Bay  Harbor,  Wis.,  320;  harbor  of  refuge  at  en- 
trance of  Sturgeon  Bay  Canal,  Wis.,  Ahnapee  Harbor,  Wis.,  321;  Kewaunee  Har- 
bor, Wis.,  Two  Rivers  Harbor,  Wis.,  322;  Manitowoc  Harbor,  Wis.,  Sheboypran 
Harbor,  Wis.,  323;  Port  Washington  Harbor,  Wis.,  324;  harbor  of  refuge  at  Mil- 
waukee Bay,  Wis.,  Milwaukee  Harbor,  Wis.,  325:  Racine  Harbor,  Wis.,  Kenosha 
Harbor,  Wis.,  326;  Waukegan  Harbor,  111.,  327;  Fox  and  Wisconsin  rivers.  Wis., 
328;  operating  and  care  of  locks  and  dams  on  Fox  River,  Wis.,  329. 

In  the  charge  of  Capt.  W.  L.  Marshall,  Corps  of  Engineers— 

Chicago  Harbor,  111.,  329;  Calumet  Harbor,  111.,  330:  Caliunet  River,  HI.  and  Ind., 
331;  Illinois  River,  111.,  332;  operating  and  care  of  La  (Jrange  Lock,  Hlinois  River, 
111.,  333;  Illinois  and  Mississippi  Canal^  334;  examination  and  survey,  385. 
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In  the  ghahqb  of  Maj.  William  Ludlow,  Corps  of  Exoinkbrs — 

Petofikey  Harbor,  Mich.,  Charlevoix  Harbor  and  eu trance  to  Pine  Lake,  Mich.,  336; 
Krankfort  Harbor,  Mich.,  harbor  of  refuge  at  Portage  Lake,  Mich.,  337;  Manistee 
Harbor,  Mich.,  Ladington  Harbor,  Mich.,  338;  Pentwater  Harbor,  Mich.,  White 
Riyer  Harbor,  Mich.,  339;  Muskegon  Harbor,  Mich.,  Grand  Haven  Harbor,  Mich., 
340;  Holland  (Black  Lake)  Harbor,  Mich.,  341;  Saagatuck  Harbor,  Mich.,  South 
Haven  Harbor,  Mich.,  342;  St.  Joseph  Harbor,  Mich.,  St.  Joseph  River,  Mich.,  343; 
Michigan  City  Harbor,  Ind.,  344;  examination  and  survey,  345. 

In  the  crabob  op  Col.  O.  M.  Poe,  Cobps  of  Engineers — 

St.  Marys  River,  Mich.,  345;  operating  and  care  of  St.  Marys  Falls  Canal,  Mich., 
dry  dock  at  St.  Marys  Falls  Canal,  Mich.,  346;  Hay  Lake  Channel,  St.  Marys 
River,  Mich.,  347;  harbor  at  Cheboygan,  Mich.,  harbor  at  Thunder  Bay,  Mich.,  348; 
Thunder  Bay  River,  Mich.,  350;  harbor  at  Au  Sable,  Mich.,  Saginaw  River,  Mich., 
351;  harbor  of  refuge  at  Sand  Beach,  Lake  Huron,  Mich.,  3^;  Black  River  at 
Port  Huron,  Mich.,  3d4  ;  mouth  of  Black  River,  Mich.,  355 ;  St.  Clair  Flats  Canal, 
Mich.,  356;  operating  and  care  of  St.  Clair  Flats  Canal,  Mich.,  Clinton  River,  Mich., 
358;  GrossePointe  Channel,  Mich.,  359;  Rouge  River,  Mich.,  360^  Detroit  River, 
Mioh.,  removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation, 
361 ;  examinations,  362. 

In  the  charge  of  Maj.  L.  Cooper  Overman,  Corps  of  Engineers — 

Monroe  Harbor,  Mich.,  363;  Toledo  Harbor.  Ohio,  364;  Port  Clinton  Harbor,  Ohio, 
365;  Sandusky  City  Harbor,  Ohio,  Sandusky  River,  Ohio,  366;  Huron  Harbor, 
Ohio,  367;  Vermillion  Harbor,  Ohio,  368;  Black  River  Harbor,  Ohio,  369:  Cleve- 
land Harbor,  Ohio,  370;  Fairport  Harbor,  Ohio,  371;  Ashtabula  Harbor,  Ohio,  372 ; 
examinations  and  surveys,  373. 

In  the  charge  of  Maj.  Amos  Stickney,  Corps  of' Engineers — 

Erie  Harbor,  Pa.,  373;  preservation  and  protection  of  peninsula  at  Presque  Isle, 
Erie  Harbor,  Pa.,  Dunkirk  Harbor,  N.  Y.,  374;  Buifalo  Harbor,  N.  Y.,  37o:  Tona- 
wanda  Harbor  and  Niagara  River,  N.  Y.,  Wilson  Harbor,  N.  Y.,  376;  Olcott  Harbor, 
N.  Y.,  Oak  Orchard  Harbor,  N.  Y.,  377;  examination  and  survey,  378. 

In  the  chabge  of  Capt.  Dan  C.  Kingman,  Corps  of  Engineers— 

Charlotte  Harbor,  N.  Y.,  378 ;  Pultneyville  Harbor,  N.  Y.,  379;  harbor  at  Great  Sodus 
Bay,  N.  Y.,  harbor  at  Little  Sodus  Bay,  N.  Y.,  380;  Oswego  Harbor,  N.  Y.,  381;  har- 
bor at  Sacketts  Harbor,  N.  Y.,  382. 

lie  the  charge  of  Maj.  M.  B.  Adams,  Corps  of  Engineers— 

Shoal  between  Sisteif  Islands  and  Cross-over  Light,  St.  Lawrence  River,  N.  Y.,  Og- 
densburg  Harbor,  N.  Y.,  383;  Grass  River,  N.  Y.,  breakwater  at  Rouse  Point,  Lake 
Champlain,  N.  Y.,  384;  Great  Chazy  River,  N.  Y.,  breakwater  at  Gordon  Landing, 
Lake  Champlain,  Vt.,  Plattsburg  Harbor,  N.  Y.,  385;  Burlington  Harbor,  Vt., 
Otter  Creek,  Vt.,  386;  Ticonderoga  River,  N.  Y.,  Narrows  of  Lake  Champlain, 
N.  Y.  and  Vt.,  387;  examinations,  388. 

PACIFIC  COAST. 

In  the  charge  of  Col.  G.  H.  Mendell,  Corps  of  Engineers— 

Oakland  Harbor,  Cal.,  388;  survey  of  San  Francisco  Harbor,  San  Pablo  and  Suisun 
bays,  Strait  of  Carquiuez,  and  mouths  of  San  Joaquin  and  Sacramento  rivers,  Cal., 
389. 

In  the  chakgk  of  Lieut.  Col.  W.  H.  H.  Benyaurd,  Corps  op  Engineers— 

Napa  River,  Cal.,  389;  Redwood  Harbor,  Cal.,  Redwood  Creek,  Cal.,  390;  San  Luis 
Obispo  Harbor,  Cal.,  Wilmington  Harbor,  Cal.,  391;  San  Diego  Harbor,  Cal.,  392; 
examinations,  393. 

In  tub  charge  of  Maj.  W.  H.  Heuer,  Corps  of  Engineers— 

Ban  Joaquin  River,  Cal.,  394;  Mokelumne  River,  Cal.,  395;  Sacramento  and  Feathei 
rivers,  Cal.,  396;  Petaluma  Creek,  Cal.,  Humboldt  Harbor  and  Bay,  Cal.,  397; 
examination  and  survey,  investigation  of  mining-debris  question  in  Stat«  of  Cali- 
fomia,  399. 


Vra  CONTENTS. 

Ik  thk  ch^bgb  of  Capt.  Thomas  W.  Stmons,  Corps  of  Enqixeebs— 

Coquille  Eiver,  Oregon,  S99 ;  entrance  to  Coos  Bay  and  Harbor,  Oregon,  401 ;  Ump- 
qua  Kiver,  Oregon,  Siuslaw  River,  Oregon,  402:  Taqnina  Bay,  Oregon,  403;  lllla- 
mook  Bay  and  Bar,  Oregon,  404 ;  Nohalem  Bay,  Oregon,  Upper  Columbia  and  Snake 
riyers,  Oregon  and  Waali^  405;  Colombia  River  between  head  of  Rock  Island 
RapidB  and  foot  of  Priest  Rapids,  Wash.,  406;  Chehalis  River,  Wash.,  407;  Skagit, 
Steilaquamish,  Nootsack,  Snohomish,  and  Snoqualmie  rivers,  Wash.,  408;  examin- 
ations and  sorveys,  409. 

In  thb  charge  of  Maj.  Thomas  H.  HA2n>BURT.  Corps  of  Engixe£R»— 

Month  of  Columbia  River,  Oregon  and  Wash.,  412 ;  constmction  of  canal  at  the  Cas- 
cades, Columbia  River,  Oregon,  414;  Columbia  and  Lower  Willamette  rivers  below 
Portland,  Oregon,  416;  WiUamette  River  above  Portland,  Oregon,  417;  Cowlitz 
River,  Wash.,  418;  Young's  and  Klaskuine  rivers,  Oregon,  gauging  waters  of  Co- 
lumbia River,  Oregon  and  Wash.,  419;  removing  sunken  vessels  or  craft  obstruct- 
ing or  endangering  navigation,  examinations  and  surveys,  ^0. 

EXAMINATIONS,  SURVEYS,  AND  CONTINGENCIES  OF  RIVERS  AND  HAR- 
BORS  421 

SUPERVISION  OF  THE  HARBOR  OF  NEW  YORK 422 

MISSISSIPPI  RIVER  COMMISSION 423 

MISSOURI  RIVER  COMMISSION 423 

HARBOR  LINES 423 

Lnbec,  Me.,  Kennebec  River  at  Bath,  Me.,  Boston  Harbor,  Mass.,  New  York  Har- 
bor and  its  adjacent  waters,  424:  Philadelphia.  Pa.,  New  Castle,  Del.,  St.  Augus- 
tine Harbor,  Fla.,  425 ;  Duluth  Harbor,  Bav  or  St.  Louis,  Superior  Bay  and  a^a- 
Jent  waters,  Minn,  and  Wis.,  Portage  Lake,  Mich.,  Chicago  Harbor,  111.,  San 
Francisco  Harbor  and  adjacent  waters,  Cal.,  San  Pedro,  Wilmington  Harbor,  Cal., 
426;  Humboldt  Bay,  Cal.,  Astoria  Harbor,  Oregon,  427. 

BRIDGING  NAVIGABLE  WATERS  OP  THE  UNITED  STATES. 

(1)  Bridge  of  Winona  and  Southwestern  Railway  Company  across  Mississippi  River 
at  Winona,  lilinn. ;  (2)  bridge  across  Powow  Kiver,  between  the  towns  of  Ames- 
bury  and  Salisbury,  Mass.,  ^;  (3)  bridge  of  Clinton  and  Illinois  Bridge  Company 
across  Mississippi  Kiver  near  Clinton,  lowa^  (4)  bridge  of  Leavenworth  and  Platte 
County  Bridge  Company  across  Missouri  Rivei;  between  Leavenworth,  Kans.,  and 
Platte  Coun^  Mo.,  428 ;  (5)  bridge  of  Charleston  and  South  Side  Bridge  Company 
across  Great  Kanawha  River  at  Charlestown,  W.  Va. ;  (6)  bridge  of  Oregon  Rail- 
way Extensions  Company  across  Columbia  River  near  Vancouver,  Wash.;  (7) 
bridge  of  The  South  Bound  Railroad  Company  across  Savannah  River  near  Sister 
Ferry,  Efi&n^ham  County,  Ga.;  (8)  bridge  of  Houston,  Central  Arkansas  and 
Northern  Railroad  Company  across  Little  River,  La. ;  (9)  bridge  of  Wrightsville 
and  Tennille  TTennville)  Railroad  Company  across  Oconee  River  near  Dublin,  Ga., 
429;  (10)  bridge  of  Houston,  Central  Arkansas  and  Northern  Railroad  Company 
across  Ouachita  River  near  Columbia,  La. ;  (11)  bridge  of  Kansas  City  Terminal 
Railway  Company  across  Missouri  River  near  Quindaro,  Kans.;  (12)  bridge  of 
city  of  St.  Paul,  Minn.,  across  Mississippi  River  at  St.  Paul,  Minn. ;  (13)  bridge 
of  Cable  City  Bridge  Construction  Company  across  Arkansas  River  at  Dardanelle, 
Ark. ;  (14)  bridge  of  Houston.  Central  Arkansas  and  Northern  Railroad  Company 
across  Red  River  at  Upper  Falls,  near  Alexandria,  La.  j  (15)  bridge  of  Macon, 
Dublin  and  Savannali  Railroad  Companyaoross  Oconee  River  at  Dublin,  Ga. ;  (16) 
bridges  of  Tacoma,  Olympia  and  Grays  Harbor  Railroad  Company  across  Chehalis 
River  between  Aberdeen  and  Cosmopolis,  Wash.,  and  across  Johns  River  near  its 
confluence  with  Grays  Harbor,  Wash.,  430;  (17)  bridges  of  Norfolk  and  Western 
Railroad  Company  across  Tug  Fork  of  Big  Sandy  River,  91  and95i  miles  above  Cat- 
lettsburg,  Ky . ;  (18)  bridge  of  Port  View  Bridge  Company  across  Youghio^Uony 
River  at  McKeesport,  Pa.:  (19)  bridge  of  Intor-State  Bridge  and  Street  Railway 
Company  across  Missouri  River  between  Council  Bluffs,  Iowa,  and  East  Omaha, 
Nebr. ;  (20)  bridge  of  Northern  Pacific  and  Puget  Sound  Shore  Railroad  Company 
across  Duwamish  (D'Wamish)  River  near  Seattle,  Wash. ;  (21)  bridge  of  Spokane 
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and  Palouse  Railway  Company  across  Clearwater  River,  about  11  mile*  above 
Lewifiton,  Idalio;  (22)  bridge  of  Allegheny  Bridge  Company  across  Allegheny 
River,  at  Sixth  street,  Pittsburg,  Pa.;  (23)  bridge  of  Messrs.  Frederick  W.  Dick- 
inson et  al.  across  channel  separating  Little  Island  from  mainland  at  Osterville, 
in  town  of  Barnstable,  Mass. ;  (21)  bridge  of  city  of  Winona,  Minn.,  across  Miss- 
issippi River  at  Winona,  Minn.,  431;  (25)  bridge  of  Missouri  River  and  Land 
Inipi'ovement  and  Construction  Company  across  Missouri  River  near  mouth  of 
Kansas  River;  (26)  bridge  of  Coos^Bay,  Roseburg  and  Eastern  Railroad  and  Navi- 
gation Company  across  Coal  Banlf  Slough,  in  Coos  County,  Oregon;  (27)  bridge 
of  St.  Clair,  Madison  and  St.  Louis  Belt  Railroad  Company  across  Mississippi  River 
at  Alton,  111. ;  (28)  temporary  and  permanent  bridges  of  Chicago  and  North- Western 
Railway  Company  across  North  Branch  of  Chicago  River  near  Kinzie  street, 
Chicago,  111.;  (29)  bridge  of  The  Upper  Bridge  Company  across  Monongahela 
River  near  Pittsburg,  Pa. ;  (30)  bridge  of  Chicago  and  North  Michigan  Railroad 
Company  across  Pine  Lake,  near  C^iarlevoix,  Mich. ;  (31)  bridge  of  commissibners 
of  publicparks  of  the  citv  of  New  York  across  Harlem  River  at  155th  street  and 
McComb  Dam  Road,  New  York  City,  432;  (32)  bridge  of  North  River  Bridge  Com- 
pany across  Hudson  River  at  New  York  City,  433. 

BRIDGES  OBSTRUCTING  NAVIGATION. 

(1)  Bridge  across  Ashley  River,  S.  C. ;  (2)  bridge  across  Swinomish  Slough,  Wash.,  433 ; 
(3)  bridge  across  Green  River  (below  Lock  No.  1),  at  Spottsville,  Ky . ;  (4)  bridge 
across  Muskingum  River,  between  Marietta  and  Harmar,  Ohio;  (5)  bridge  across 
Muskingum  River,  between  Taylorsville  and  Duncan  Falls,  Ohio ;  (6)  bridge  across 
canal  of  Muskingum  River  at  foot  of  Main  street,  Zanesville,  Ohio ;  (7)  bridge  across 
Bayou  Plaquemiue,  La.,  43^4 ;  (8)  bridge  across  channel  leading  to  Back  Cove.  Port- 
land Harbor,  Me. ;  (9)  bridge  across  Savannah  River  below  Augusta,  Ga. ;  (10)  oridge 
across  Tennessee  River  at  Florence,  Ala. ;  (11)  bridge  across  Little  Xennessee  River, 
near  Niles  Ferry,  Tenn. ;  (12)  bridge  across  Spuyten  Duyvil  Creek,  N.  Y. :  (13)  bridge 
across  Trout  Creek,  Fla.,  435 ;  (14)  bridge  across  Chicago  River  at  Canal  street,  Cm- 
cago.  111. ;  (15)  bridge  Jicross  Kentucky  River  at  Frankfort,  Ky.,  436. 

OCCUPANCY  OF  AND  INJURY  TO  PUBLIC  WORKS  BY  CORPORATIONS  AND 

INDIVIDUALS 436 
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WASHINGTON  AQUEDUCT. 

In  thk  charge  op  Lieut.  Col.  George  H.  Elliot,  Corps  of  Engineers— 
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443. 
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Monroe,  Va.,  530;  sewerage  system  at  Fort  Monroe,  Va.,  531. 
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REPOUT   OF  LIEUT.  COL.  JARED  A.  SMITn,   CORPS  OP  ENGINEERS. 

Ihprovemkkts. — St.  Croix  River,  Me.,  570;  Lnbeo  Channel,  Me.,  571;  Mooseabeo 
Bar,  Me..  572;  Pleasant  River,  Me.,  573;  Narraguagus  River,  Me.,  574;  breakwater 
from  Mount  Desert  to  Porciipine  Island,  Me.,  5^6;  Bagaduce  River,  Me.,  578; 
Penobscot  River,  Me.,  579;  Belfast  Harbor,  Me.,  58d;  Camden  Harbor,  Me.,  587; 
Rookport  Harbor,  Me., 588;  Rockland  Harbor,  Me., 589;  Kennebec  River,  Me.,  590; 
Harraseeket  River,  Me.,  594;  Portland  Harbor,  Me.,  595;  channel  in  Back  Cove, 
Portland,  Me.,  597;  breakwater  at  month  of  Saco  River,  Me.t598;  Saco  River,  Me., 
599;  Kennebunk  River,  Me^601;  York  Harbor,  Me.,  602;  Portsmouth  Harbor,  N. 
H.,  604;  Bellamy  River,  N.  H.,  605;  Cocheco  River,  N.  H.,  607;  harbor  of  reftige  at 
Little  Harbor,  N.  H.,  608;  removing  sunken  vessels  or  craft  oostructing  or  endan- 
gering navigation,  609.  « 

Examinations. — Harbor  of  Blue  Hill,  j^ie.,  611;  Pepperell  Cove,  Me.,  614;  Lnbec 
Channel,  Me.,  616;  Sullivan  Falls,  Me.,  619. 

Harbor  Lines. — Establishment  of  harbor  lines  at  Lubec,  Me.,  621;  establishment 
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REPORT  OF  LIEUT.  COL.  S.  M.  MiiJ^SFIELD,  CORPS  OF  ENGINEERS. 

Improvej((ENTS. — ^Newburyport  Hai'bur,  Mass.,  826;  Morrimac  River,  Mass.,  628; 
Powow  River,  Mass.,  630;  Ipswich  River,  Mass.,  631;  harbor  of  refuf^e,  Sandy  Bay, 
Cape  Aim,  Mass.,  632;  Gloucester  Harbor,  Mass.,  63a;  Manchester  Harbor,  Mass., 


Harbor,  Mass.,  663;  Provincetown  Harbor,  Mass.,  665,  Chatham  Harbor,  Mass.,  667. 
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of  North  River,  Mass.,  670;  Mystic  and  Maiden  rivers,  Mass.,  672;  Essex  River, 

Mass.,  676;  Town  River,  Mass.,  679;  Weymouth  Back  River,  Mass.,  682;  Kingston 

Harbor,  Mass.,  685. 
Harbor  Links. — Entablishmeut  of  harbor  lines  in  Boston  Harbor,  Mass.,  688.. 
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Ri;PORT  OF  MAJ.  W.  R.  LIVERMORE,  CORPS  OF  ENGINEERS. 

IMPROVE3IENTS. — ^Harbor  of  refuse  at  Hyannis,  Ma^s.,  694;  haibor  of  refuge  at 
Nantncket,  Mass.  696;  Marthas  Vineyard,  inner  har)>or  at  Edgartown,  Mass.,  698; 
Vineyaid  Haven  Harbor,  Ma.ss., 700;  Wareham  Ha«bor,  Mass., 701;  New  Bedford 
Harbor,  Mass.,  701 ;  Westport  Harbor,  Mass.,  706;  Taunton  Kiver,  Mass.,  707;  Paw- 
tucket  River,  R  I.,  709;  Providence  River  and  T/arra  gran  sett  Bay,  R.  I.,  712; 
removal  of  Green  Jacket  Shoal,  Providence  River,  E.  I.,  7l5;  Greenwich  Bay,  R.  I., 
716;  cove  and  water  way  near  Coiwter  Harbor  Island,  R.  I.,  718;  Newport  Ilarbor, 
R.  J..  71i*;  harboi  of  refuge  at  Point  Judith,  R.  I.,  7^2;  harbor  of  refuge  at  Block 
Island,  fi.  I.J,  723;  Pawcatuck  River,  R.  1.  and  Ci»nn.,726;  harbor  of  refuge  at 
Stoniiigton,  Conn..  728;  removing  sunken  vessels  oi  craft  obstructing  or  endanger- 
ing navigation,  7511. 

Ej[amination8. — ^Niirragansefct  Bay  Channel,  R.  I.,  between  Starve  Goat  Island  and 
the  mainland,  733  ^  Watch  Hill  Cove,  R.  I.,  735;  Newport  Harbor,  R.  I.,  south  of 
Goat  Island,  736. 
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APPENDIX  D. 

REPOET  OF  COL.  D.  C.  HOUSTON,  COEPS  OP  ENGINEERS. 

IiiPnovEMKNTS.—MyHtic  River,  Conn.,  740:  Thames  River,  Conn.,  742;  New  London 
Harbor.  Conu«  74(5;  Connecticut  River,  Mass.  and  Conn.,  748;  harbor  of  refnj^re  at 
Dack  Island  Harbor,  Conn.,  757;  Clint<in  Harbor,  Conn.,  759;  New  Haven  Harbor, 
Conn.,  761;  bre^ik water  at  New  Haven,  Conn.,  766;  Milford  Harbor,  Conn.,  770; 
Honsatonic  River,  Conn..  773;  Bridgeport  Harbor,  Conn.,  778;  Black  Rock  Harbor, 
Conn..  784;  Nor  walk  Harbor,  Conn.,  786;  harbor  at  Wilson  Point,  Conn.,  789;  Five 
Mile  River  Harbor,  Conn..  792;  Stamford  Harbor,  Conn.,  795;  Port  Chester  Harbor, 
N.Y.,  797:  Larchmont  Harbor,  N.Y.,  800;  Echo  Harbor,  New  Rochelle,  N.  Y .,  802 ; 
New  Ro<ihelle  Harbor,  N.Y.,804;  East  Chester  Creek,  N.Y.,  806;  Greenport  Har- 
bor, N.Y..  811;  Port  Jefferson  Harbor,  N.Y.,  814;  Huntington  Harbor,  N.Y^  817; 
Glen  Cove  Harbor,  N.  Y.,  820;  Flushing  Bay,  N.Y.,  822;  Patchogue  River,  N.Y., 
825 ;  Browns  Creek,  Say ville,  N.  Y.,  828. 

EXAMiNATioxs  AJfD  SuKVEYS. — Stony  Creek  River  at  Stony  Creek,  Conn.,  831 ;  Shaw 
Cove,  New  London  Harbor,  Conn.,  i^;  Connecticut  River,  below  Hartford,  Conn., 
836;  SaugJituck  River,  Conn.,  840;  Mattituck  Bay,  N.Y.,  843;   Stamford  Harbor, 
Conn.,  848;  Cos  Cob  or  Miamus  Kiver,  Conn.,  852;  Peconic  River,  N.Y.,  855;  Sag 
Harbor,  N.  Y.,  859. 

APPENDIX  R 

REPORT  OP  LIEUT.  COL.  G.  L.  GILLESPIE,  CORPS  OF  ENGINTiERS. 

lMPBOVKMENTS.-—Had8on  River,  N.  Y.,  864 ;  harbor  at  Sangerties,N.  Y.,879;  harbor 
atRondout,N.Y.,882;  Wappinger  Creek,  N.  Y.,  885 ;  Harlem  River,  N.  Y.,  886 ;  re- 
moving obstructions  in  East  River  and  Hell  Gate,  N,  Y.,  899 ;  Newtown  Creek,  N.  Y., 
906;  Buttermilk  Channel,  New  York  Harbor,  911;  Gowanus  Bay,  N.  Y.,  914;  New 
York  Harbor,  N.  Y.,  922 ;  Raritan  Bay,  N.  J.,  931 ;  removing  sunken  vessels  or  craft 
obstructing  or  endangering  navigation,  937. 

Examinations  and  Suuveys. — Buttermilk  and  Gowanus  Bay  Channels,  New  York 
Harbor,  937;  Bay  Ridge  Channel,  N.  Y.,  940;  Champlin  Creek,  N.  Y.,  942;  Hud- 
son River  and  Moodna  River  (Murderers  Creek)  at  Cornwall,  N.  Y.,  944;  Bronx 
Rijrer,  N.  Y.,  949;  Westchester  Creek,  N.  Y.,  954. 

Hakbou  Lines. — ^Establishment  of  harbor  lines  in  New  York  Harbor  and  its  adja- 
cent waters,  958. 
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APPEOT)IX  F. 

REPORT  OF  CAPT.  THOS.  L.  CASEY,  CORPS  OF  ENGINEERS. 

Improvements. — Sumpawanus  Inlet,  N.  Y.,  978;  Canarsie  Bay,  N.  Y.,  980;  Sheeps- 
head  Bay,  N.  Y.,  982;  Arthur  Kill,  N.  Y.  and  N.  J.,  983;  channel  between  Staten 
Island  and  New  Jersey,  986;  Passaic  River,  N.  J.,  988;  Elizabeth  River,  N.  J.,  993; 
Rahway  River,  N.  J.,  995;  Raritan  River,  N.  J.,  996;  South  River,  N.  J.,  999;  Key- 
port  Harb(»r,  N.  J.,  1001 ;  Mattawan  Creek,  N.  J.,  1003;  Shoal  Harbor  and  Compton 
Creek,  N.  J.,  1004 ;  Shrewsbury  River,  N.  J.,  1007 ;  Manasquau  (Squan)  River,  N.  J., 
1010 ;  removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  1013. 

Examinations  and  Survey. — PrinQesBBay,Stateu  Island,  N.Y.,  1013;  Hack^isack 
River,  N.  J.,  1016. 

APPEiroiX  G. 

REPORT  OF  MAJ.  C.  W.  RAYMOND,  CORPS  OF  ENGINTiERS. 

Improvements. — Delaware  River,  Pa.  and  N.  J.,  1022;  harbor  between  Philadelphia 
Pa.,  and  Camden,  N.  J.,  1029;  Schuylkill  River,  Pa.,  1069;  ice-harbor  at  Marcus 
Hook,  Pa.,  1072:  ice-harbor  at  head  of  Delaware  Bay,  Del.,  1072;  construction  of 
iron  pier  in  Delaware  Bay,  near  Lewes,  Del.,  1073;  harbor  at  Delaware  Break- 
water, Del  .y  1075;  Ran  cocas  River,  N.  J.,  1084 ;  Alio  way  Creek,  N.  J.,  1086;  Maurice 
River,  N.  J.,  1088;  removal  of  wrecks  from  Delaware  Bay  and  River,  1090;  removin'g 
sunken  v^essels  or  craft  obstructing  or  endangering  navigation,  1090. 
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EZAsmrATTOirs  aitd  Subyxts. — Shark  Rivor,  N.  J.,  1002;  Bound  between  Bame^at 
Bay  and  Great  Egg  Harbor  Bay,  N.  J.,  1093;  Little  Egg  Harbor  Bay  and  Inlet,  m- 
elndiug  GrB»t  Bay,  N.  J.,  109o ;  thoroughfare  from  Cape  May  to  the  Great  Bay 
north  of  Atlantic  City,  N.  J.,  1097;  Cape  May  City,  N.  J.,  1099;  Pensauken  Creek, 
N.  J.,  1100;  West  Branch  of  Susquehanna  River,  Pa.,  1102 ;  Toms  River,  N.  J.,  1114  j 
Goshen  Creek,  N.  J.,  1116;  harbor  of  refuge  near  mouth  of  Delaware  Bay,  1120. 

Hajuior  Lines. — Establishment  of  harbor  lines  in  port  of  Philadelphia,  ll2l. 

APPEm)IX  H. 

SEPOBT  OF  WM.   F.  SMITH,  UNITED   STATES  AGENT,   MAJOR  OF  ENGI- 
NEERS, U.  8.  ARMY,  RETIRED. 

IvpROTEBTENTS. — Wilmington  Harbor,  Del.,  1136;  ice-harbor  at  New  Castle,  Del., 
1160;  Appoqninnimink  River,  Del.,  1161;  Smyrna  River,  Del.,  1162;  gt.  Jones 
River,  Del.,  1165;  Mispillion- Creek,  Del.,  1166;  Broadkiln  River,  Del.,  1167;  in- 
land water  way  from  Cnincoteague  Bay,  Va.,  to  Delaware  Bay,  at  or  near  Lewes, 
Del.,  1168;  Susquehanna  River,  above  and  below  Havre  de  Grace,  Md.,  1181:  North 
East  River,  Md.,  1182;  Elk  River,  Md.,  1184;  Fairlee  Creek,  Md.,  1186;  Cheater 
River,  Md.,  from  Crumpton  to  Jones  Landing,  1188;  Choptank  River,  M.d.,  1189; 
Cambridge  Harbor,  Md.,  1191;  Wicomico  River,  Md.,  1193:  Manokin  River,  Md., 
1195;  Oiifincock  Harbor.  Va.,  1197;  harbor  at  Cape  Charles  City,  Va.,  and  ap- 
prnacbes  by  Chenton  (Cnerry stone)  Inlet,  1199;  removing  sunken  vessels  or  oraft 
obfitructing  or  endangering  navi^tion,  1201. 

Examinations  and  Surveys. — Linchester  River,  Md.,  1202;  Northwest  Fork  of 
Nanticoke  River,  Md.,  1204;  Tangier  Harbor,  Va.,  1207:  Broad  Creek  River,  Del., 
1209;  Turner  Creek,  Md.,  1211;  La  Trappe  River,  Md.,  1216;  Warwick  River,  Md., 
1218;  Broad  Creek,  Md.,  1221.      ' 

Harbor  Livbs. — ^Establishment  of  harbor  lines  at  New  Castle,  Del.,  1225. 

APPENDIX  I. 

REPORT  OF  COL.  WM.  P.  CRAIGHILL,  CORPS  OP  ENGINEERS. 

IxpROVSMENTS. — ^Patapsco  River  and  channel  to  Baltimore,  Md.,  1227;  James  River, 
Va.,  1234. 

Examination. — ^Patapsco  River,  Md.,  from  the  Cralghill  Channel  to  the  sngar  refin- 
ery wharves,  Curtis  Bay,  1243. 

APPENDIX  J. 

REPORT  OF  LIEUT.  COL.  PETER  C.  HAINS.  CORPS  OF  ENGINEERS. 

IkpROVEMRNTS.-<Potomao  River  at  Washington,  1).  C,  1246:  Potomac  River  at  Mt. 
Vernon,  Va.,  1252;  Occoonan  Creek,  Va.,  1253;  Aqnia  Creek.  Va.,  1255;  harbor  at 
Breton  Bay,  Md.,  1258;  Nomini  Creek,  Va.,  1259;  Patuxent  River,  Md.,  1262;  Rap- 
pahannock River,  Va.,  1264;  Urbana  Creek,  Va.,  1268;  York  River,  Va.,  1270;  Mat- 
taponi  River,  Va.,  1273;  famnnkey  River,  Va.,  1275. 

EXAMINATION'S.— St.  Leonard  Creek,  Md.,  1277;  St,  Jerome  Bay,  Md.,  1278;  Pis- 
cataway  Creek,  Md.,  1279;  Newport  Creek,  head  of  Wicomico  River,  Md.,  1281; 
Smith  Creek,  Md.,  1282;  Nandaa  Creek,  Va.,  1283;  Potomac  Creek,  Va.,  1285; 
Upper  Machodoc  Creek,  Va.,  1286;  Great  Wicomico  River,  Va.,  1288;  Crane  Creek, 
Va.,  1289;  Piscataway  Creek,  Va.,  1289. 

APPENDIX  K 

REPORT  OF  CAPT.  G.  J.  FIEBEGER,  CORPS  OF  ENGINEERS. 

Ik PROVEMKNT8. — ^Harbor  of  Norfolk  and  its  approaches,  Va.,  1291 ;  approach  to  Nor- 
folk Harbor  and  the  United  States  navy-yard  at  Norfolk,  Va.,  1296;  Hampton 
Creek  and  Bar,  Va.,  1297;  Nansemond  River,  Va.,  1298;  Chickahominy  River,  Va., 
1299;  Appomattox  River,  Va.,  1300;  inland  water  route  from  Norfolk  Harbor,  Va., 
to  Albemarle  Sound,  N.  C.,  through  Currituck  Sound,  1302;  North  Landing  River, 
Va.  and  N.  C,  1304:  Currituck  Sound,  Coamok  Bay,  and  North  River  Bar,  N.  C, 
1305. 


XIV  CONTENTS. 

Examinations. — Chickahominy  River,  from  Holly  Landing  to  Long  Bridgo,  Ya., 
1305;  western  branch  of  Elizabeth  River,  Va.,  1307;  water  way  to  connect  Lyun 
Huven  Bay  with  eastern  branch  of  Elizabeth  River,  Va.,  1310;  Nottoway  River, 
from  mouth  of  river  to  Courtland,  Va.,  1315;  N<»rth-We8t  River,  N.  C,  up  to  Moy- 
ock,  1321;  West  Neck  River,  to  and  beyond  Dozier  Bridge,  Va.,  1324. 

appended:  l. 

REPORT  OF  CAPT.  W.  H.  BIXBY,  CORPS  OF  ENGINEERS. 

Improvements. — Staunton  River,  Va.,  1328;  Roanoke  River,  Va.  and  N.  C,  1330; 
Pasquotank  River,  N.  C,  1335;  Mackey  Creek,  N.  C,  1339:  Ocracoke  Inlet,  N.  C, 
1341;  Fishing  Creek,  N.  C,  1345;  Pamlico  and  Tar  rivers,  N.  C,  1347;  Contentiiia 
Creek,  N.  C,  1351;  Trent  River,  N.  C,  1355;  Neuae  River,  N.  C,  1358;  inland 
water  ^'ay  between  New  Berne  and  Beaafort,  N.  C,  1363;  harbor  at  Beaufort,  N. 
C,  1367;  inland  water  way  between  Beaufort  Harbor  and  New  River,  N.  C,  1372; 
water  way  between  New  River  and  Swansboro,  N.  C,  1376;  New  River,  N.  C,  1379; 
North  Eaat  (Cape  Fear)  River,  N.  C,  1383;  Black  River,  N.  C,  1387;  Cape  Fear 
River,  N.  C,  above  Wilmington,  1390;  Cape  Fear  River,  N.  C,  at  and  below  Wil- 
mington, 1394;  Lockwooda  Folly  River,  N.  C,  1402;  Yadkin  River,  N.  C,  1404; 
harbor  at  Georgetown,  S.  C,  1408;  Winyaw  Bay,  S.  0.,  1411;  removing  sunken 
vessels  or  craft  obstructing  or  endangering  navigation,  1417. 

Examinations. — Waterway  from  Puneo  River  to  Sladesville,  N.  C,  1418;  water 
way  between  Pamlico  River  and  Bay  River,  N.  C,  1421;  Drum  Inlet,  N.  C,  1425; 
harbor  of  Washington,  Pamlico  River,  N.  C,.  1420:  White  Oak  River,  from  Rob- 
erts Landing  to  Collins  Crossing,  N.  C,  1434;  Black  River,  from  Kingstree  to  its 
mouth,  S.  C,  1435. 

APPENDIX  M. 

REPORT  OF  CAFr.  FREDERIC  V.  ABBOT,  CORPS  OF  ENGINEERS. 

Improvements. — ^Waccamaw  River,  N.  C.  and  S,  C,  1442;  Lumber  River,  N.C.  and 
S.  C.  1445;  Little  Pedee  River,  S. C,  1448;  Great  Pedeo  River,  S.  C,  1450;  Clark 
River,  S.  C,  1453;  Mingo  Creek,  S.  C,  1455;  Santee  River,  S.  C,  1458;  Watere© 

.  River,  S.  C,  1462:  Congaree  River,  S.  C,  1464;  harbor  at  Charleston,  S.  C,  1467; 
Ashley  River,  S.  C.,  1476:  Wappoo  Cut,  S.  C,  1477;  Edisto  River,  S.  C,  1480;  Sal- 
kahatchie  River,  S.  C,  1482;  Beaufort  River,  S.  C;.,  1485;  removing  sunken  ves- 
sels or  craft  obstructing  or  endanfi:erin«r  navigation,  1487. 

EXAMlNATiON.^Wateree  River,  S.  C,  1487. 

PART  III. 
APPENDIX  N. 

REPORT  OF  CAPTAIN  O.  M.  CARTER,  CORPS  OF  ENGINEERS. 

Improvements. — Savannah  River  and  Harbor,  Ga.,  1491;  Savannah  River,  Ga.,  1519; 
Darien  Harbor,  Ga.,  1528;  Altamaha  River,  Ga.,  1531;  Oconee  River,  Ga.,  1536; 
Ocmulgoe  River,  Ga.,  15-43;  Brunswick  Harbor,  Ga.,  1550;  Jekyl  Creek,  Ga.,  1556; 
Cumberland  Sound,  Ga.,  and  Fla.,  1559 ;  removing  sunken  vessels  or  craft  obstruct- 
ing or  emlangering  uaviifation,  1602. 

Examination. — Yellow  River,  Ga.,  1606. 

APPE2!^DIX  O. 

REPORT  OF  CAPT.  W.  M.  BLACK,  CORPS  OF  ENGINEERS. 

Improvements.— St.  Johns  River^  Fla.,  1612;  Ocklawaha  River,  Fla.,  1620;  Volusia 
Bar,  Fla.,  1627;  St.  Augustine  Harbor,  Fla.,  1630;  northwest  entrance.  Key  West 
Harbor,  Fla.,  1640;  Caloosahatchee  River,  Fla.,  1643 ;  channel  of  Charlotte  Harbor 
and  Pease  Creek,  Fla.,  1646;  Sarasota  Bay,  Fla.,  1651;  Manatee  River,  Fla.,  1653; 
Tampa  Bav,  Fla.,  1655;  Withlacoochee  River.  Fla.,  1659;  harbor  at  Cedar  Keyiy 
Fla.,  1661;  Suwanee  River.  Fla.,  1663. 
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EXAMiNATioxs. — Sc.  Johi)8  KtveT,  Fla.y  from  Jacksonville  to  Sanford^  and  the  npper 
part  of  St.  Johns  Hiver,  from  Lake  Monroe  sonth ward,  1666;  deep-sea  channel  at 
St.  Au|3:u8tiue,  Fla.,  1671;  Indian  River,  Ha.,  hetireen  Titnaville  ajid  Jnpiter  Ixilet, 
1673;  channel  north  and  west  of  Cedar  Keys,  F)a.,  1676;  Pease  Kiver,  Fla.,  1678; 
Charlotte  Harhor,  Fla.,  1681. 

Hakbor  Lines. — ^Establishment  of  harbor  lines  in  St.  Angustine  Harbor,  Fla.,  1685. 

APPENDIX  P. 
REPORT  OF  CAPT.  PHILIP  M.  PRICE,  CORPS  OF  ENGINEERS. 

Improvkmkxts. — Apalachicola  Bay,  Fla..  1694 ;.Apalach tenia  River,  Fla.,  inclnding 
Lee  Slough,  1696;  Flint  River,  Ga.,  1698;  Chattahoochee  River,  Ga.  and  Ala.,  1702: 
La  Grange  Bayou  and  Holmes  River,  Fla.,  1704;  Choctawhatchee  River,  Fla.  and 
Ala.,  1707;  harbor  at  Pensacola,  Fla.,  1710;  Escambia  and  Conecuh  rivers,  Fla. 
and  Ala.,  1735;  Alabama  River,  Ala.,  1738;  Tallapoosa  River,  Ala.,  1741;  Cousa 
Kiver,  Ga.  and  Ala.,  1743;  operating  and  care  of  canals  and  other  works  of  navi- 
gation on  Coosa  River,  Ga.  and  Ala.,  1753;  Cahaba  River,  Ala.,  1754. 

Examinations. — Chattahoochee  River,  Ga.  and  Ala.,  between  West  Point  and 
FrankJiif,  1756;  Alabama  River,  Ala.,  1761. 

APPENDIX  Q. 

REPORT  OP  MAJ.  A.  N.  DAMRELL,  CORPS  OF  ENGINEERS. 

IMFKOVBMBNTS. —Mobile  Harbor,  Ala.,  1771;  Warrior  and  Tombigbee  rivers,  Ala. 
and  Misa.,  1776:  Black  Warrior  River,  Ala.,  from  Tuscaloosa  to  Daniels  Creek, 
1784;  Noxubee Riv«r,  Miss.,  1787;  Pascagoula River,  Miss.,  1788;  Chickasahay  River, 
Miss.,  1791;  Bluff  Creek,  Miss.,  1792;  Leaf  River,  Miss.,  1792;  harbor  at  Biloxi 
Bay,  Miss.,  1793;  Pearl  River,  Miss.,  below  Jackson,  1795;  Pearl  River,  Miss.,  be- 
tween Jackson  and  Carthage,  1797;  Pearl  River,  Miss.,  betwetjn  Ediiiburg  and 
Carthage,  1799 ;  Bogue  Chitto,  La.,  1800. 

Examination. — Sucamochee  River,  Ala.,  1800. 

APPENDIX  E. 

REPORT  OF  MAJ.  JAMES  B,  QUINN,  CORPS  OF  ENGINEERS. 
IxsPKCnON  of  the  improvement  of  the  South  Pass  of  the  Mississippi  River,  1805. 

APPENDIX  S. 

REPORT  OF  MAJ.  JAMES  B.  QUINN,  CORPS  OF  ENGINEERS. 

Improvements. — Cliefuncte  River  and  Bogue  Falia,  La.,  1818;  Tiokfaw  River  and 
its  tribQt«rie8,  La.,  1819;  Amite  River  and  Bayou  Manchac,  La.,  1820;  Bayou  La 
Fonrche,  La.,  1821;  Bayou  Terrebonne,  La.,  1823;  Bayou  Plaquemine,  La.,  1824; 
Bayon  Conrtablean,  La.,  1826;  Bayou  Teche,  La^  1828;  mouth  and  passes  of 
Calcasien  River,  La.,  1829;  harbor  at  Sabine  Pass,  Tex.,  1831;  Sabine  River,  Tex., 
1835;  Neches  River,  Tex.,  1836;  removing  sunken  vessels  or  craffc  obstructing  or 
endangering  navigation,  1837. 

Examinations  and  Survey. — Bayou  Carlin,  La.,  1838;  shoals  on  Lake  Pontcliar- 
traiii,  La.,  near  the  Rigolets,  1839;  Bayou  Chevreuiland  Bayon  I'igre,  La.,  1841; 
Bayoa  Terre  Bonne,  La.,  from  Houma  to  Thibodeanx,  1843;  Bayou  Black  to  con- 
nect with  Terre  Bonne,  La.,  1846;  Berwick  Bay,  La.,  1847:  Bayou  Cocodrie,  La., 
1849;  Bayon  Black,  La.,  for  connection  between  Calcasieu  Lake  and  Sabine  Lake, 
1850;  Bayon  Teche,  La.,  from  Saint  Martinsville  to  Port  Barre,  1852;  Bayou  Des 
Glaises,  La.,  1854;  Bayou  Vermillion,  La.,  1855;  Mermenton  River  and  tributaries, 

APPENDIX  T. 

REPORT  OF  LIEUT.  JOHN  MILLI8,  CORPS  OF  ENGINEERS. 

lMPROVE>rEJ^8. — Secnring  mouth  of  Bayon  Plaquemine,  La.,  from  further  caving, 
1867 ;  removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation  of 
New  Orleans  Harbor,  La.,  1869. 
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APPBimiX  F. 

REPORT  OF  MAJ.  CHAS.  J.  ALLEN,  CORPS  OF  ENGINEERS. 

Improvemsxts. — Entrance  to  Galveston  Harbor,  Tex.,  1871;  ship  channel  in  Ga1« 
veeton  Bay,  Tex.,  1906j  Trinity  River,  Tex.,  1918;  Cedar  Bayou,  Tex.,  1922;  Buf- 
falo Bayou,  Tex.,  1924;  harbor  at  Brazos  Santiago,  Tex.,  1930. 

ExAMiXATiONS.— Mouth  of  Double  Bayou,  Chambers  County,  Tex.,  1933;  Trinity 
River,  Tex.,  from  its  month  to  Dallas,  1936;  Colorado  River,  Tex.,  1939;  Arannai 
Bay,  Tex.,  to  remove  Half-Hoon  Reef;  and  St.  Charles  Bay,  Tex.,  1942. 

PAET  IV. 
APPENDIX  V. 

REPORT  OF  CAPT.  J.  H.  WILLARD,  CORPS  OF  ENGINEERS. 

Impbovkments. — Re^  River,  La.  and  Ark.,  1946;  Red  River  above  Fiflton,  Ark., 
1961;  OnachitA  and  Black  rivers,  Ark.  and  La.,  1964;  Ouachita  River  above  Cam- 
den, Ark.,  1975;  Bajson  IVArbonne,  La.,  1980;  Bayou  Bartholomew,  La.  and  Ark., 
1982;  Bayou  BcBuf  (Bcsuf  River),  La.,  1985;  Tonsas  River  and  Bayon  Ma^on,  La., 
1989;  Bayous  Rondewavand  Viaal,  La.,  1992;  Bif;  Black  River,  Miss.,  1993;  Yszoo 
River.  Miss.,  1996;  Tchula  Lake,  Miss.,  2001;  Tnllaliatchee  River,  Miss.,  2003; 
Steele  Bayou  and  Washington  Bayou,  Miss.,  2005 ;  Bi<;  Sunflower  River,  Miss., 
2007;  Big*  Hatchee  River,  Tenn.,  2010;  Forked  Deer  River,  Tenn.,  2012;   water 

gauges  on  Mississippi  River  and  its  pt-incipal  tributaries,  2014;  survey  of  Cypress 
ayon  and  the  lakes  between  Jefferson,  Tex.,  and  Shreveport;  La.,  2021. 
ExAMiNATiQNS.—Cane  River,  La.^  2022 ;  Bayou  Castor,  La.,  2028. 

APPENDIX  W. 

REPORT  OF  CAPT.  H.  S.  TABER,  CORPS  OF  ENGINEERS. 

Improvemicnts. — ^Removin^  obstnictions  In  Arkansas  River,  Ark.,  Ind.  Ter.,  and 
Kans.,  2033;  Arkansas  River,  Ark.,  Ind.  Ter.,  and  Kans.,  2037;  Fonrche  Le  Fevre 
River,  Ark.,  2044;  Petit  Jean  River,  Ark.,  2046;  White  River,  Ark.,  2048;  Cache 
River,  Ark.,  2051;  Little  Red  River,  Ark.,  2053;  Black  River,  Ark.  and  Mo.,  2055; 
B]a<ik  River,  Mo.,  2058;  St.  Francis  River,  Ark.,  2059;  St.  Francis  River,  Mo., 
2062;  Little  River,  Mo.  and  Ark.,  2064. 

Examinations. — Current  River,  from  Van  Buren,  Mo.,  to  its  month,  2065. 

APPENDIX  X. 

REPORT  OF  CAPT.  S.  W.  ROESSLER,  CORPS  OF  ENGINEERS. 

ExA»nXATiON. — ^Mississippi  River  from  high-water  mark,  Luke  County,  Tenn.,  to 
high-water  mark,  Fult<m  County,  Ky.,  north  and  west  of  Reelfoot  Lake,  2073. 

APPENDIX  T. 
REPOBT  OF  MAJ.  A.  M.  MILLER,  CORPS  OF  ENGINEERS. 

lMi*noviCMKKT8. — Removing  snags  and  wrecks  from  Mississippi  River,  2079;  Missis- 
si]»pi  River,  hetween  the  Ohio  and  Illinois  rivers,  2087;  harbor  at  Saint  Louis,  Mo., 
2109;  Gasconade  River,  Mo.,  2112;  Osage  River,  Mo.,  2114;  Kaskaskia  River,  111., 
2118. 

APPENDIX  Z. 

REPORT  OF  MAJ.  E.  H.  RUFFNER,  CORPS  OF  ENGINEERS. 

iMPitovEMTCNT. — Mississippi  River,  between  Des  Moines  Rapids  and  month  of  lUiuois 

River,  2119. 
Examination. — ^Mississippi  River  at  Warsaw,  111.,  2134. 
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APPENDIX  A  A. 

EEPOET  OF  MAJ.  A.  MACKENZIE,  CORPS  OF  ENGINEERS. 

Improvements. — Operating  snag  boats  and  dredge  boats  on  Upper  Mississippi  River, 
2137 ;  Mississippi  River,  between  Minneapolis  and  Des  Moines  Rapids,  2147 ;  Dea 
Moines  Bapids,  Mi8sissi{)pi  River,  2172 ;  operating  and  care  of  Des  Moines  Rapids 
Canal  and  dry  dock,  2174. 

ExABOKATiONS  AND  SURVEY. — Slougb  at  Hamilton,  111.,  2185;  Mississippi  River  at 
and  above  Clinton,  Iowa,  2187. 

APPENDIX  B  B. 
REPORT  OF  MAJ.  W.  A.  JONES,  CORPS  OF  ENGINEERS. 

IifpKOVXMSNTS. — Mississij^pi  River  above  Falls  of  St.  Anthony,  Minn.,  2192;  reser- 
voirs at  headwaters  of  Mississippi  River,  2196;  Chippewa  River,  including  Yellow 
Banks,  Wia.,  2201;  St.  Croix  River,  Wis.  and  Minn.,  2203;  Minnesota  River,  Minn., 
*J2(y7y  Red  River  of  the  North.  Minn,  and  N.  Dak.,  2210;  surveys  for  reservoirs  at 
the  Bonrces  of  Mississippi,  St.  Croix,  Chippewa,  and  Wisconsin  rivers  2214;  gaug- 
ing MiBSLSsippi  Ri^er  at  or  near  St.  Paul,  Minn.,  2214. 

Examinations. — Harbor  at  Hudson,  Wis.,  2218;  Red  River  of  the  North  at  Goose 
Rapids,  N.  Dak.  and  Minn.,  2220;  Creel  Bay,  Totten  Bay,  and  Minnewauken 
Shoals,  in  Devil  Lake,  N.  Dak.,  2223. 

APPENDIX  C  C. 

REPORT  OP  LIEUT.  COL.  CHAS.  R.  SUTER,  CORPS  OF  ENGINEERS. 

Ex  AMIKATTON. — ^Missouri  River,  from  the  old  mouth  of  Platte  River,  Little  Point, 
to  a  point  opposite  Leavenworth ;  and  at  Weston,  Mo.,  2229. 

APPENDIX  D  D. 
KEPORT  OF  CAPT.  CHAS.  F.  POWELL,  CORPS  OF  ENGINEERS. 


2238;  Missouri  River  between  Sioux  City,  Iowa,  and  Fort  Benton,  Mont.,  2242. 

APPENDIX  E  E. 
REPORT  OF  LIEUT.  COL.  J.  W.  BARLOW,  CORPS  OF  ENGINEERS. 


ville,  2287;  harbor  of  Sinithland,  Ky.,  2289;  Obion  River,  Teiiu.,  2292. 

APPENDIX  F  F. 
REPORT  OF  LIEUT.  GEO.  W.  GOETHALS,  CORPS  OF  ENGINEERS. 

iMPKOVKSfKNTS. — ^Tennessee  River  between  Chattanooca,  Tenn.,  and  foot  of  Bee 
Tree  Shoals,  Ala.,  2303;  operating  and  care  of  Muscle  Shoals  Canal,  Tennessee 
River,  2322. 

Examination, — Mouth  of  Gunter  Creek  at  Guntersville,  Ala.,  2325. 
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APPENDIX  G  G. 

KEPORT  OF  LIEUT.  COL.  WM.  E.  MERRILL,  CORPS  OF  ENGINEERS. 

IMPKOVKMESTS.—Oluo  River,  2828;  operating  snag  boats  on  Ohio  Rivor,  2349;  oper- 
ating aud  care  of  DavU  Island  Dam,  Ohio  River,  2350;  morable  dam  in  Ohio  River 
near  mouth  of  Beaier  River,  Pa.,  2354;  Monongahelal  River.  W.  Va.  and  Pa., 
2355;  operating  and  care  of  locks  and  dama  Xos.  8  and  9,  Monongahela  River, 
2357;  purchaiie*of  Lock  and  Dam  No.  7,  Monongaliela  River,  2359;  parchase  oi 
Lock  and  Dam  No.  6,  Monongahela  River,  2360;  Cheat  River,  W.  Va.,  2361;  Alle- 
gheny River,  Pa.,  2363:  dam  at  Herr  Island,  Allegheny  River,  2366;  ice-harbor  at 
month  of  Muskiugum  River,  Ohio,  2367;  Muskingum  River,  Ohio,  2369;  operating 
and  care  of  locks  and  dams  on  Muskingom  River,  Ohio,  2369. 

Examinations. — Harbor  of  Oweusboro,  Ky.,  on  the  Ohio  River,  2380;  Tionesta  Creek, 
Pa.,  2381;  Ohio  River,  between  mouth  of  Green  River,  Ky.,  and  Evansvillc,  lud., 
2382. 

APPENDIX  H  H. 

RKPORT  OP  MAJ.  G.  J.  LYDECKER,  CORPS  OP  ENGINEERS. 


pjtovKMKXTS. — YnlU  of  the  Ohio  River,  at  Louiaville,  Ky.,  2387;  Indiana  Chute, 
Falls  of  the  Ohio  River,  2393;  operating  and  care  of  Louisville  and  Portland 
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Canal,  Ky.,  2394;  Wabash  River,  Ind.  and  lU.,  2402;  White  River,  lud.,  2409. 
EXAMINATJOX. — Wabash  River,  Ind.,  from  Terre  Haute  to  La  Fayette,  2411. 


APPENDIX  11. 

REPORT  OF  COL.  WM.  P.  CRAIGHILL,  CORPS  OF  ENGINEERS. 

IMPBOVJSMKNTS.— Great  Kanawlia  River,  W,  Va.,  2413;  operating  and  care  of  locks 
and  dams  on  Great  Kanawha  River.  W .  Va.,  2425;  Elk  River,  W.  Va.,  2427;  Gauley 
River,  W.  Va.,  2428;  New  River,  Va.  and  W.  Va.,  2130. 

Examination.— Elk  Iiiver,W.  Va.,  2433. 

APPENDIX  J  J. 

REPORT  OF  MAJ.  D.  W.  LOCKWOOD,  CORPS  OF  ENGINEERS. 
Improvements. — Tradewater  River,  Ky.,  2438;  operating  and  keej>ing  in  repair 


locks  and  dams  on  Green  and  Barren  rivers,  Ky.,  2439;  Rongh  River,  Ky.,  2446; 


2474. 

Examinations. — Big  Barren  River,  Ky.,  above  Bowliug  Greeu,  2474 :  Russel  Fork  of 
the  Big  Sandy  River,  Ky.,  2476;  Green  River,  Ky.,  above  luoutli  of  Big  Barren 
River,  2478. 

APPEIi^DIX  K  K. 

REPORT  OF  CAPT.  W.  L.  FISK,  CORPS  OF  ENGINEERS. 

Improvkments. — ^^Harbor  at  Grand  Marals,  Minn.,  2484;  harbor  at  Agate  Bay,  Miun., 
2486;  harbor  at  Duluth,  Minn.,  2488;  harbor  at  Superior  Bay  and  St.  Louis  Bay, 


Examination.— Allouez  Bay  and  Nemadji  River,  Wis.,  2512. 

Harbor  Lines. — Establishment  of  harbor  lines  at  Duluth,  Minn.,  bay  of  St.  Louis, 
Superior  Bay,  and  the  adjacent  waters,  Minn,  and  Wis.,  2515;  establishment  of 
harbor  lines  in  Portage  L|ke,  Mich.,  2519;  rosurvey  and  relocation  of  harbor  lino 
in  Portage  Lake,  Mich.,  2o22, 
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APPENDIX  L  L. 

REPOKT  OF  MAJ.  C1IA8.  E.  L.  B.  DAV18,  COKPS  OF  ENGINEERS. 

Impkovemexts. — Manistiqne  Harbor,  Mich.,  2523;  Cedar  River  Harbor,  MicTi.,  2525; 
Menomouee  Harbor,  Mich,  and  Wis.,  2527;  Meiiomonee  River,  Mich,  and  Wis., 
2528:  Oconto  Harbor,  Wis.,  2531;  Pensaukee  Harbor,  Wis.,  2533:  Green  Bay  Har- 
bor, Wis.,  2533;  harbor  of  refuge  at  entrance  of  Sturgeon  Bay  Canal,  Wis.,  2536; 
Ahnapee  Harbor,  Wis.,  2538;  I&waunee  Harbor,  Wis. ,2540;  Two  Rivers  Harbor, 
Wis.,  2543;  Manitowoc  Harbor,  Wis.,  2545;  Sheboygan  Harbor,  Wis.,  2549;  Port 
Washington  Harbor,  W^is.,  2551;  harbor  of  refuffe  at  Milwaukee  Bay,  Wis.j  2553; 
Milwankee  Harbor,  Wis.,  2560;  Racine  Harbor,  Wis.,  2562;  Kenosha  JElarbor,  Wis., 
2565;  Wawkegan  Harbor,  HI.,  2568;  Fox  and  Wisconsin  rivers,  Wis.,  2572;  oper- 
ating and  care  of  locks  and  dams  on  Fox  River,  Wis.,  2580. 

APPENDIX  M  M. 

REPORT  OF  CAPT.  W.  L.  MARSHALL,  CORPS  OF  ENGINEERS; 

Improvements. — Chicago  Harbor,  HI.,  2596;  Calumet  Harbor,  111.,  2602;  Calumet 
River,  HI.  and  Ind.,  2606;  Hlinois  River,  HI.,  2611 ;  operating  and  care  of  La  Grange 
Lock  «n  Illinois  River,  111.,  2630;  Illinois  and  Mississippi  Canal,  2633. 

Examination  and  Survey.— Illinois  River,  HI.,  from  La  Salle  to  the  Mississippi 
River,  2658. 

Harbor  Links. — Establishment  of  harbor  lines  in  Chicago  Harbor,  HI.,  266L 

PAET  V. 
APPENDIX  NN. 

REPORT  OF  MAJ.  WILLIAM  LUDLOW.  CORPS  OF  ENGINEERS. 

VEMENTS.— General  ren     '      ""'"'    *"  ^     '       "    ^        "-•  - 

bor  and  entrance  to  Pi 

naruor  of  refnge  at  Porta^ ,  ,  , , 

Ludington  Harbor,  Mich.,  2882;  Pentwater  Harbor,  Mich.,  2884;  White  River 
Harbor,  Mich.,  2687:  Muskegon  Harbor,  Mich.,  2689;  Grand  Haven  Harbor,  Mich., 
2692;  Holland  [Black  Lake]  Harbor,  Mich..  2696;  Saugatnck  Harbor,  Mich.,  2699; 
South  Haven  Harbor,  Mich.,  2700 ;  St.  Josepn  Harbor,  Mich.,  2702 ;  St.  Joseph  River, 
Mich.,  8705;  Michigan  City  Harbor,  Ind.,  2706. 

APPENDIX  O  O. 

REPORT  OF  COL.  O.  M.  POE,  CORPS  OF  ENGINEERS. 

Improvements.— St.  Mar.ys  River,  Mich.,  2712;  operating  and  care  of  St.  Marys  Falls 
Canal,  Mieh.,  2724 ;  dry  dock  at  St.  Marys  Falls  Canal,  Mich.,  2758 ;  Hay  Lake  Chan- 
nel, St.  Marys  River,  Mich.,  2758;  harbor  at  Cheboygan,  Mich.,  2764;  harbor  at 
Thunder  Bay,  Mich.,  2765;  Thunder  Bay  River,  Mich.,  2768;  harbor  at  Au  Sable, 
Micli.y2771;  oaffinaw  River,  Mich.,  2772;  harbor  of  refuge  at  Sand  Beach,  Lake 
Huron,  Mich.,  2776;  Black  River  at  Port  Huron,  Mich.,  2780;  mouth  of  Black 
River,  Mich..,  2782;  St.  Clair  Flats  Canal,  Mich.,  2784;  operating  and  care  of  St. 
Clair  Flat«  Canal,  Mich.,  2787;  Clinton  River,  Mich.,  2788 ;  Grosse  Pointe  Channel, 
Mich.,  2790;  Rouge  River,.  Mich.,  2791;  Detroit  River,  Mich.,  2793;  removing 
sunken  vessels  or  craft  obstructing  or  endangering  navigation,  2801. 

Examinations. — Sebewaing  River,  Mich.,  2804;  the  American  channel  of  the  Detroit 
River,  Mich.,  2808;  ship  channel  20  feet  in  depth  in  the  shallows  of  the  connecting 
waters  of  the  lakes  between  Chicago,  Duluth,  and  Buffalo,  2810;  Corsica  Slioal^ 
Mich.,  at  lower  end  of  Lake  Huron,  2820;  Rouge  River,  Mich.,  2822. 

APPENDIX  P  P. 

REPORT  OF  Mx\J.  L.  COOPER  OVERMAN,  CORPS  OF  ENGINEERS. 


Harbor,  Ohio;  2849:  Cleveland  Haibor,  Ohio,  2853;  Fairport  Harbor,  Ohio,  2859; 
Ashtabula  Harbor,  Ohio,  2863. 


CONTENTS. 
APPENDIX  Q  Q. 

REPORT  OF  MAJ.  AMOS  STICKNEY,  CORPS  OF  ENGINEERS. 

Improvemkxts. — Erie  Hnrbor,  Pa.,  2869;  preservation  and  protection  of  Presqne 
Isle  Peninsula,  Erie  Harbor,  Pa.,  2877;  Dunkirk  Harbor,  N.  Y.,  2878;  Bnifalo  Har- 
bor, N.Y.,  2882;  Tonawanda  Harbor  and  Majrara  River,  N.  Y.,  2888 ;  Wilson  Har- 
bor, N.  Y.,  2891;  Olcott  Harbor,  N.  Y.,*  2893;  Oak  Orchard  Harbor,  N.  Y.,  2896. 

APPENDIX  E  E. 

REPORT  OF  CAPT.  DAN  C.  KINGMAN,  CORPS  OF  ENGINEERS. 

Improvements. — Harbor  at  Charlotte,  N.  Y.,  2899;  harbor  at  Pultnewille,  N.  Y., 
2903;  harbor  at  Great  Sodtfs  Bay,  X.  Y.,  2906;  harbor  at  Little  Sodii  Bay.  N.  Y., 
2909  {  harbor  at  Oswego,  N.  Y.,  2912;  harbor  at  Sacketts  Harbor,  N.  Y.,  2918. 

APPENDIX  S  8. 

REPORT  OF  MAJ.  M.  B.  ADAMS,  CORPS  OF  ENGINEERS.  • 

Improvkments. — Shoal  between  Sister  Islands  and  Cross-orer  Light,  St.  Lawrence 
River,  N.  Y.,  2922 ;  Ogdensbnrg  Harbor,  N.  Y.,  2923 ;  Grass  River,  N.  Y.,  2926 ;  break- 
water at  Rouse  Point,  Lake  Champ]  ain,  N.  Y.,  2927;  Great  Chazy  River,  N.  Y., 
2929;  breakwater  at  Gordon  Landing,  Lake  Champlain,  Vt.,  2930;  Plattsburg 
Harbor,  N.  Y.,  2931;  Burlington  Harbor,  Vt.,  2932;  Otter  Creek,  Vt.,  2935;  Ticon- 
derogA  River,  N.  Y.,  2936;  Narrows  of  Lake  Champlain^,  N.  Y.  and  Vt.,  2937. 

Examinations. — Inner  Bay,  near  mouth  of  Saranac  River,  at  Plattsburg,  N.  Y., 
2938;  Boquet  River,  N.  Y.,  from  month  on  Lake  Champlain  to  Willsboro,  2940. 

APPENDIX  T  T. 
REPORT  OF  COL.  G.  H.  MENDELL,  CORPS  OF  ENGINEERS. 

Improvements. — Oakland  Harbor,  Cal.,  2943 ;  survey  of  San  Francisco  Harbor,  San 
Pablo  and  Suisnn  bays,  strait  of  Karquines,  and  mouths  of  San  Joaquin  and  Sac- 
ramento rivers,  Cal.^  2947. 

Harbor  Lines. — ^Modification  of  harbor  lines  on  Port  Costa  front,  south  shore  of 
Karquines  Strait,  San  Ii'rancisco  Harbor,  Cal.,  2948. 

APPENDIX  U  TJ. 

REPORT  OF  LIEUT.  COL.  W.  H.  H.  BENYAURD,  CORPS  OF  ENGINEERS. 

Improvements. — ^Napa  River,  Cal.,  2952;  Redwood  Harbor,  Cal.,  2953;  Redwood 
Creek,  Cal.,  2953;  San  Luis  Obispo  Harbor,  Cal.,  2955;  Wilmington  Harbor,  Cal., 
2956 ;  San  Diego  Harbor,  Cal.,  2960. 

Examinations. — San  Rafael  River,  Cal.,  2963:  Alviso  Harbor  and  Alviso  Creek,  Cal., 
2964;  Redwood  Creek,  Cal.,  2966;  harbor  of  refuge  at  Santa  Cruz,  Cal.,  2968;  San 
Simeon  Bay,  Cal.,  2971;  Redondo  Beach  Harbor,  Cal.,  2972;  Colorado  River,  Ariz.,, 
above  Yuma,  to  Eldorado  Canyon,  2974. 

Harbor  Lines. — Establishment  of  harbor  lines  at  San  Pedro,  Wilmington  Harbor, 
Cal.,  2976. 

APPENDIX  V  V. 

REPORT  OF  MAJ.  W.  H.  HEUER,  CORPS  OF  ENGINEERS. 

Improvements. — San  Joaquin  River,  Cal.,  2981;  Mokelumne  River,  Cal.,  2986;  Sac- 
ramento and  Feather  rivers,  Cal.,  2987;  investigation  of  mininff-ddbris  question  in 
State  of  California,  2996;  Petaluma  Creek,  Cal.,  3119;  Humboldt  Harbor  and  Bay, 
Cal.,  3120. 
Examination  and  Survey. — ^Mokelumne  River,  Cal.,  3133, 
Harbor  lines. — Establishment  of  harbor  Hues  in  Humboldt  Bay^  Cal.,  3138. 


CONTENTS. 

APPENDIX  W  W. 
REPORT  OF  CAPT.  THOMAS  W.  SYMONS,  CORPS  OF  ENGINEERS. 

Improvehrnts. — Coquille  River,  Oregon,  3146;  entrance  to  Coos  Bay,  Oregon,  3154; 
Umpi^aa  River,  Oregon,  3169;  moutli  of  Siuslaw  River,  Oregon,  3173;  entrance  to 
Yaouina  Bay,  Oregon,  3182;  Tillamook  Bay  and  Bar^  Oregon,  3200;  entrance  to 
haruor  at  Nohalem  Bay,  Oregon,  3205;  Upper  Columbia  and  Snake  rivers,  Ore^n 
and  Wash.,  3210;  Columbia  River  between  head  of  Rock  Island  Rapids  and  loot 
of  Priest  Rapids,  Wash.,  3223;  Chehalis  River,  Wiish.,  3236;  Skagit,  Steilaquamish, 
Nootsack,  Snohomish,  and  Snoqualmie  rivers,  Wash.,  3238. 

Examinations  and  Surveys. — Alsea  Bay  and  River,  Oregon,  3246;  Clark  Fork  of 
Columbia  River  from  international  boundary  line  to  mouth  of  Big  Blackfoot  River, 
Mont.,  3250;  Puyallnp  River,  Wash.,  3255;  D^Wamish  and  Black  Rivers,  Wash., 
3257;  ship  channel  oetween  Port  Townsend  Bay,.Puget  Sound,  and  Oak  Bay, 
Wash.,  3260;  North  River,  Wasli.,  3263;  Shoalwater  Bay  and  Willapah  River, 
Wash.,  3266;  Nooksack,  Skagit,  and  Snohomish  rivers.  Wash.,  3271;  Coquille 
River,  Oregon,  from  Coauille  City  to  Myrtle  Point,  3275;  Coos  Bay.  Oregon,  3283; 
Upper  Snake  River,  Idaho,  3285;  Nasel  River,  Wash.,  3294:  Grays  Harbor  and  Bar 
and  Chehalis  River  up  to  Montesano,  Wash.,  3297 ;  Port  Orford  Harbor,  Oregon, 
8305. 

APPENDIX  X  X. 

REPORT  OF  MAJ.  THOS.  H.  HANDBURY,  CORPS  OF  ENGINEERS. 

IifpROVF.MKNTS.->Month  of  Columbia  River,  Oregon  and  Wash.,  3314 ;  canal  at  the  Cas  • 
cades,  Columbia  River,  Oregon,  3328 ;  Columbia  and  Lower  Willamette  rivers  below 
Portland,  Oregon,  3362 ;  Willamette  River  above  Portland,  Oregon,  8868 ;  Cowlitz 
River,  Wash.,  3870;  Youngs  and  Klaskuine  rivers,  Oregon,  3371;  gauging  waters 
of  Columbia  River,  Oregon  and  Wash.,  3372;  removing  sunken  vessels  or  craft  ob- 
struct Lug  or  endangering  navigation,  3373. 

Examinations  and  8URVEY8.--willamette  River,  channel  on  west  side  of  Swan 
Island,  Oregon,  3373;  Youngs  Bay  Channel,  Oregon,  3376;  Deep.  Skamokawa,  and 
Crooked  rivers.  Wash.,  3378;  Lower  Columbia  River,  between  Astoria  and  Woods 
Landing,  Oregon,  3380:  Yamhill  River,  Oregon,  3381;  Lewis  and  Clarke  River, 
Oregon,  3383;  Grays  River,  W^ash..  3385. 

Harbor  Lines. — ^Establishment  of  narbor  lines  in  Astoria  Harbor,  Oregon,  3387. 


APPENDIX  Y  Y. 

,       REPORT  OF  CAPT.  W.  A.  KIRKLAND,  UNITED  STATES  NAVY. 
SupiRYisiON  of  the  harbor  of  New  York,  3393. 

PAET  VI. 
APPENDIX  Z  Z. 

REPORT  OF  THE  MISSISSIPPI  RIVER  COMMISSION. 

C.  B.  COMSTOCK,  Colonel,  Corps  of  Engineers,  Bvt.  Brig.  Gen.,  U.  S.  A^  President; 
Ciiaklks  R.  Sutkk,  Lieutenant-Colonel,  Cori)Sof  Engineers,  U.  S.  A. ;  0.  H.  Ernst, 
Migtir,  Corps  of  Engineers,  Colonel,  U.  S.  A.;  Hknuy  L.  Whiting,  Assistant  U. 
S.  Coast  and  Geodetic  Survey;  B.  M.  Harrod,  Robert  S.  Taylor,  and  Henry 
Klad,  Com?iifMK»ne)'«. 

Annual  Report  for  Fiscal  Year  ending  June  30,  1891,  3397. 

Appendix  A. — Report  of  Lieut.  Col.  Charles  R.  Suter,  Corps  of  Engineers,  upon  in- 
vestigation of  discharge  measurements,  Mississippi  River,  3417. 

Appendix  B.— 'Paper  by  Lieut.  Col.  Charles  R.  Suter,  Corps  of  Engineers,  on  effects 
of  ere  vas0€8  upon  gauge  readings  helow  Red  River  during  high  water  of  1890,  3444. 


L 


Xxn  CONTENTS. 

Ari'Rxmx  C. — Report  of  the  secretary  of  the  Coiiimission.  3M6;  (1)  paper  hy  Capt. 
Charles  F.  Powell,  Corps  of  Engineers,  oii  depressioo  of  the  H<K)d  liue,  1890,  helow 
Red  River,  from  crevasses,  3463;  (2)  paper  by  Capt.  Chark^s  F.  Powell.  Corps  of 
Engineers,  on  eDects  of  outlets  on  the  bed  of  the  river  below  them,  3465;  (3)  in- 
stnictions  for  secondary  triangnlatiou,  precise  level,  and  topographical  and  hydro- 
graphical  iield  work,  3474;  (4)  report  of  Mr.  J.  A.  Ockcrson,  assistant  engineer,  on 
profile  of  Mississippi  River,  Cairo  to  DonaldBon\ille,  3486;  (5)  tabulated  results  of 
dischai'se  moasureraents  ou  Misnissippi,  Old,  and  AtchafiUaya  rivers,  1887-1889, 
:)487;  (b)  tabulated  results  of  discharge  mcnsuremcnts  on  Mississippi  and  Atcha- 
lala^a  rivers  and  Bayou  La  Fonrche,  1890,  3526;  (7)  high-water  marks  of  1890, 
Mississippi  River,  Cairo,  111.,  to  Carrollton,  La.,  3547;  (8)  high- water  marks  of 
1891,  Mississippi  River,  Cairo,  Dl.,  to  Carrollton,  La.,  3551;  (9)  high  and  low 
watoFS,  referred  to  present  or  most  recent  gauges,  of  Mississippi  River  and  i)riu- 
nipal  tributaries  except  the  Missouri,  3555:  (10)  report  of  Air.  J.  A.  Ockcrson, 
assistant  engineer,  on  changes  in  the  bed  of  Mississippi  River  near  the  head  of  the 
Passes,  3575 ;  commercial  statistics,  3576. 

ApPKKnix  D. — Report  of  CAi)t.  S.  W.  Roessler,  Corjis  of  Engineers,  on  operations  in 
the  lirst  and  second  districts,  3580;  (1)  report  of  Mr.  Aug.  J.  Nolty,  assistant 
engineer,  on  work  at  Plum  Point  Reach,  3595;  (2)  paper  by  Mr.  Aug.  J.  Nolty, 
assistant  engineer,  on  details  of  construction  of  bank  protection  at  Plum  Point 
Reach,  1890,  3601;  (3)  paper  by  Mr.  Aug.  J.  Nolty,  assistant  engineer,  on  de- 
tails oSr  construction  of  pUe  dikes  at  Plum  Point  Reach,  1890,  3606;  (4)  report  of 
Mr.  W.  M.  Recs,  assistant  engineer,  on  proposed  system  of  levees  along  St.  Francis 
PYont,  3610;  (5)  report  of  Mr.  W.  M.  Rees,  assistant  engineer,  on  levee  survey,  White 
River  Front,  3612;  financial  statements,  commercial  statistics,  etc,  3619. 

Appendix  E. — Report  of  Capt.  C.  McD.  Townsend,  Corps  of  Engineers,  on  opera- 
tions in  the  third  district,  3627;  (1)  report  of  Mr.  Wm.  P.  liichards,  surveyor, 
on  surveys  and  observations,  third  district,  3658;  (2)  report  of  Mr.  John  J.  Hoopes, 
assistant  engineer,  on  discharge  obj^ervations  at  Arkansas  City,  3660;  (3^  estimate 
of  Mr.  Henry  B.  Richardson,  chief  engii^eer,  IState  of  Louisiana,  for  levee  con- 
struction in  Louisiana  from  State  line  to  Warrenton,  3662 ;  (4)  report  of  Capt.Wm. 
T.  Rossell,  Corps  of  Engineers^  on  connection  between  Arkansas  River  levees  and 
Mississippi  River  levees.  3663. 

Appendix  F. — Report  of  Lieut.  John  Millis,  Coq>s  of  Engineers,  on  operations  in  the 
fourth  district,  3665 ;  (1)  report  of  Lieut.  John  Millis,  Corps  of  Engineers,  on  sur- 
vey of  Mississippi  River,  near  Natchez,  Miss.,  and  Vidalia,  La.,  3716. 

APPEll^DIX  AAA. 

RKPORT  OF  THE  MISSOURI  RIVER  COMMISSION. 

CiiAS.  R.  SuiTSR,  Lieutenant-Colonel,  Corps  of  Engineers,  U.  S.  A.,  President;  A. 
Mackenzie,  Major,  Corps  of  Engineers,  U.  S.  A.;  O.  H.  Ernst,  Major,  Corps  of 
Engineers,  Colonel,  U.  S.  A. ;  Garlakd  C.  Broadhead  and  Richard  S.  Berlin, 
Commissioners, 

Annuaj:.  Report  for  Fiscal  Year  ending  June  30,  1891,  3723. 

Ai'PENDix  A. — Annual  report  of  Secretary,  Missouri  River  Commission,  1891,  3733 ; 
(1)  report  on  the  commerce  on  Missouri  River  during  year  1891,  3737;  (2)  annual 
report  of  Mr.  G.  A.  Marr,  assistant  engineer,  1891,  ^745 ;  (3)  annual  report  of  Mr. 
O.  B.  Wheeler,  assistant  engineer,  1891,  3756;  (4)  tables  of  results  of  secondary 
triangulation  of  Missouri  River,  3760;  (5)  report  of  Mr.  Chas.  F.  Potter,  division 
engineer,  on  shore-line  surveys,  3802;  (6)  report  of  Mr.  S.  Waters  Fox,  division 
engineer,  on  shore-lino  surveys,  3804 ;  (7)  report  of  Mr.  Samuel  H.  Yonge,  divi- 
sion engineer,  on  shore-line  surveys,  3805;  (8)  annual  report  of  Mr.  D.  W.  Well- 
man,  assistant  engineer,  1891,  3807;  (9)  annual  report  of  Mr.  A.  II.  Blaisdell,  as- 
sistant engineer,  1891,  3819;  (10)  annual  report  of  Mr.  James  A.  Seddon,  assist- 
ant engineer,  1891,  3827. 

Appendix  B. — Annual  report  of  Lieut.  Hiram  M.  Chittenden,  Corps  of  Engineers, 
1891,  3831. 

Appendix  C  and  C  1. — Annual  reports  of  Mr.  Chas.  F.  Potter,  division  engineer, 
1881^  3832. 

Appendix  D.— Annual  report  of  Mr.  S.  Waters  Fox,  division  engineer,  1891,  3835. 

Appendix  E. — ^Annual  report  of  Mr.  Samuel  H.  Yonge,  division  engineer.  1891, 
3848. 

APPE:^^DIX  b  b  b. 

BRIDGING  NAVIGABLE  WATERS  OF  THE  UNITED  STATES. 

Report  of  The  Board  of  Engineers  on  proposed  bridge  across  Hudson  River  at  New 
York  City,  3853 ;  report  of  Board  of  Engineers  on  bridge  across  Chicago  River  at 
Canal  street^  Chicago^  HI.;  3861. 


CONTENTS.  XXIII 

APPENDIX  C  C  C. 

OCCUPANCY    OF   AND   INJURY   TO  PUBLIC   WORKS   BY  CORPORATIONS 

AND  INDIVIDUALS. 

(1)  Report  of  Lieut.  Col.  G.  L.  Gillespie,  Corps  of'  Engineers,  3865 ;  (2)  report  of  Col. 
Wm.P.  Craighill,  Corps  of  Engineers,  3866:  (3)  report  of  Capt.  H.  S.  Taber,  Corjis 
of  Engineers,  3867;  (4)  report  of  Col.  O.  M.  Poe,  Corps  of  Engineers,  3868  j  (5) 
report  of  Maj.  Amos  Stiokney,  Corps  of  Engineers,  3872;  (6)  report  of  Lieut.  Col. 
W.  H.  H.  Benyaurd,  Corps  of  Engineers,  3873. 

APPENDIX  D  D  D. 

REPORT  OF  LIEUT.  COL.  GEORGE  H.  ELLIOT,  CORPS  OF  ENGINEERS. 

Washington  Aqukduct,  3875;  water  supply,  District  of  Columbia,  3897:  increasing 
the  water  supply  of  Washington,  D.  C,  3904;  erection  of  fishwavs  at  Great  Falls, 
3905. 

APPEOT)IX  E  E  E. 

REPORT  OF  COL.  O.  H.  ERNST,  UNITED  STATES  ARMY. 

Improvement  and  care  of  public  buildings  and  grounds  in  the  District  of  Columbia, 
Washington  Monument,  3907. 

APPENDIX  F  F  F. 

SURVEY  OF  THE  NORTHERN  AND  NORTHWESTERN  LAKES. 

Resurvey  of  Marquette  Harbor,  Michigan,  3927;  issue  of  published  charts  of  the 
northern  and  northwestern  lakes,  3927. 

APPENDIX  G  G  G. 

REPORT  OF  MAJ.  WILLIAM  A.  JONES,  CORPS  OF  ENGINEERS. 

Construction  and  improvement  of  roads  and  bridges  in  the  Yellowstone  National 
Park,  3931. 

APJPENDIX  H  H  H. 

EXPLORATIONS  AND  SURVEYS  IN  DIVISIONS  AND  DEPARTMENTS. 

Report  oi.  Capt.  W.  L.  Marshall,  Corps  of  Engineers,  Engineer  Officer,  on  opera- 
tions in  Division  of  the  Missouri,  3943;  report  of  Capt.  Charles  H.  Clark,  Ord- 
nance Department,  Acting  Engineer  Officer,  on  operations  in  Department  of  the 
Columbia,  3945;  report  of  Lieut.  Charles  A.  Worden,  Seventh  Infantry,  Acting 
Engineer  Officer,  on  operations  in  Department  of  the  Platte,  3946 ;  report  of  Lieut. 
James  E*  Rnncie,  First  Artillery,  Acting  Engineer  Officer,  on  operations  in  Divi- 
don  of  the  Pacific,  3947. 


APPENDIXES 

TO  TBX 

REPORT  OF  THE  CHIEF  OF  ENGINEERS.  | 

DBITED   STATK8   ABMI. 
(CONITOUBD.) 


Jftl 


APPENDIX  P. 


IMPROVEMENT  OP  RIVEB8  AND  HARBORS  ON  SOUTHWESTERN  SHORE 
OP  LONG  ISLAND  AND  NEAR  STATEN  ISLAND,  NEW  YORK,  AND  IN 
NORTHEASTERN  NEW  JERSEY. 


BEPOET  OF  CAPTAIN  TH08.  X.  CASEY,  CORPS  ilF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1891,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Snmpawanns  Inlet,  New  York. 

2.  Canarsie  Bay,  New  York. 

3.  Sheepshead  Bay,  New  York. 

4.  Arthur  Kill,  New  York  and  New  Jer- 

sey. 

5.  Channel   between  Staten  Island  and 

New  Jersey. 

6.  Passaic  River,  New  Jersey. 

7.  Elizabeth  River,  New  Jersey. 

8.  Rahway  River,  New  Jersey. 

9.  Raritaa  River,  New  Jersey. 


10.  Sonth  River,  New  Jersey. 

11.  Keyport  Harbor,  New  Jersey. 

12.  Mat ta wan  Creek,  New  Jersey. 

13.  Shoal  Harbor  and  Coin])ton  Creek, 

New  Jersey. 

14.  Shrewsbury  River,  New  Jersey. 

15.  Manasquan  (Squan)  River,  New  Jer- 

sey. 

16.  Removing  sunken  vessels  or  craft  ob- 

structing or  endangering  naviga- 
tion. 


EXAMINATIONS  AND  SURVEYS. 


17.  Princess   Bay,  Staten   Island,    New 
York,  for  breakwater. 


18.  Hackensack  River,  New  Jersey,  from 
below  the  Newark  and  New  York 
Railroad  Bridge,  on  Newark  Bay, 
to  the  town  of  llackensack. 


United  States  Engineer  Office, 

New  York,  July  9,  1891. 
Geniibal:  I  have  the  honor  to  transmit  herewith  my  annual  report 
>n  the  works  of  river  and  harbor  improvement  in  my  charge  for  the 
iscal  year  ending  June  30, 1891. 

Very  respectfully,  your  obedient  servant, 

THOS.  L.  Casey, 
Cai)tainy  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 

ENa91 02  977 
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F  X. 

» 

IMPROVEMENT  OF  8UMPAWANU8  INLET,  NEW  YORK. 

Snmpawanns  Inlet,  known  in  the  neighborhood  and  on  the  Coast 
Snrvey  charts  as  Sunipa warns  Creek,  is  a  small  creek  on  the  south  side 
of  Long  Island,  emptying  into  the  Great  South  Bay.  It  lies  about  36 
miles  east  of  New  York  City,  15  miles  east  of  the  western  end  of  the 
GresLt  South  Bay,  and  nearly  twice  as  far  from  its  eastern  end. 

Fire  Island  Inlet,  through  which  most  of  the  waters  of  Great  South 
Bay  pass  into  the  Atlantic  Ocean,  lies  south-southeast  of  Sumpawams 
Creek,  distance  about  6  miles  in  a  direct  line,  but  11  miles  by  the  chan- 
nel. The  inlet  is  a  tidO'l  stream  fh)m  100  to  200  feet  wide,  running  up 
to  the  town  of  Babylon,  Long  Island,  which  lies  less  than  a  mile  north  of 
the  mouth.  It  is  crossed  here  by  a  dam,  which  forms  a  reservoir  for 
the  fresh  water  of  a  small  creek  which  supplies  the  town  with  water. 
The  mean  rise  and  fall  of  the  tides  at  the  mouth  of  the  inlet  is  only 
1.3  feet,  and  the  bottom  of  the  bay  and  of  the  inlet  is  soft  mud. 

The  first  survey  of  Sumpawams  Creek  of  which  we  have  any  record 
was  ordered  by  act  of  Congress,  approved  June  14, 1880,  and  was  made 
during  the  fall  of  1881,  under  the  direction  of  Gen.  (then  colonel)  John 
Newton,  Corps  of  Engineers.  His  report  may  be  found  in  the  Annual 
Eeix)rt  of  the  Chief  of  Engineers  for  1881,  Part  I,  page  653. 

The  project  of  improvement,  based  upon  this  survey,  provided  for 
dredging  a  channel  150  feet  wide  and  5  feet  deep  at  mean  low  water 
from  the  5-foot  curve  in  the  bay  to  the  steamboat  dock  at  the  mouth  of 
the  creek,  a  distance  of  about  1,500  feet,  and  thence  5  feet  deep  and  100 
feet  wide  up  the  inlet  to  the  town  of  Babylon,  a  distance  of  about  3,500 
feet  farther.  The  estimated  cost  of  making  this  improvement  was 
$23,116. 

The  mean  range  of  tides  at  the  mouth  of  the  inlet  being  only  L3  feet, 
there  was  practically  no  current  swift  enough  to  produce  scour.  The 
depth  of  water  in  the  proposed  channel,  at  the  time  of  the  survey,  was 
from  1  to  3  feet  in  the  creek  and  ftx)m  3  to  5  feet  outside.  It  was  not 
believed  that  diking  would  assist  in  improving  this  entrance,  and  in- 
quiry showed  that  the  depth  of  water  both  outside  and  inside  the  inlet 
had  materially  diminished  in  late  years. 

The  amount  expended  under  the  project  to  June  30, 1890,  was  $7,000, 
giving  a  channel  75  feet  wide  and  5  feet  deep  fix)m  the  steamboat  wharf 
to  a  point  750  feet  below  it,  besides  two  cuts,  each  25  feet  wide,  along- 
side the  wharf.  Outside  of  the  cut  so  made  and  extending  to  the  5-foot 
curve  in  the  bay  a  shoal  was  left  on  which  the  depth  was  only  about  4| 
feet. 

An  examination  made  in  1886  showed  that  since  the  last  dredging 
was  done,  in  1883,  both  the  cut  and  the  flat  outside  had  shoaled  from 
6  inches  to  1  foot,  the  depth  in  the  cut  being  about  5  feet,  while  on  the 
flat  it  was  from  4  to  4^  feet.  This  was  to  have  been  anticipated,  as  ap- 
pears by  the  preliminary  report  made  by  General  Newton.  The  5-foot 
curve  in  the  bay  was  1,500  feet  from  the  steamboat  wharf,  but  inside 
this  curve,  for  about  750  feet  towards  the  wharf,  lay  the  flat. 

The  commerce  of  Sumpawairs  Creek  is  essentially  that  of  Babylon,  a 
smaU  town  of  from  3,000  to  5,000  inhabitants,  1  mile  above  the  mouth 
of  the  creek,  depending  almost  entirely  upon  summer  trade  of  the  hotels 
and  the  cottages  along  the  north  shore  of  Great  South  Bay  and  on  Fire 
Island  Beach*  * 
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The  commerce  of  Babylon  by  water  has  been  decreasing,  apparently 
because  the  Long  Island  Railroad  has  taken  away  the  seagoing  busi- 
ness. Babylon  itself  has  improved,  and  has  become  a  fashionable  sum- 
mer resort.  At  present  its  commerce  by  sea  is  carried  on  by  three 
passenger  steamboats,  drawing  from  4  to  5  feet,  running  in  summer  to 
Fire  Island  Beach;  three  schooners,  drawing  from  5  to  5 J  feet,  carrying 
brick,  lime,  lumber,  and  other  heavy  freight  to  Babylon  the  ye^vr  round ; 
one  hundred  sloops  and  pleasure  boats,  drawing  frohi  1  to  2  feet  of 
water,  taking  out  sailing  and  fishing  parties  in  summer,  of  which  seven 
or  eight  remain  in  use  during  the  winter^shing  and  taking  oysters  and 
clams  to  Patchogue,  Sayville,  and  New  York, 

The  commerce  of  the  creek,  in  my  judgment,  does  not  warrant  the 
formation  of  a  channel  more  than  5  feet  deep  from  the  5-foot  curve  in 
the  bay  to  the  steamboat  wharf,  for  the  convenience  of  the  few  steam- 
ers and  schooners  which  make  use  of  the  creek. 

It  i&  stated  that  the  shoals  in  the  bay  kill  the  sea  so  entirely  that 
pleasure  boats  can  now  lie  in  the  mouth  of  the  creek  in  all  weather. 

So  far  as  the  extension  of  the  improvement  from  the  steamboat  dock 
up  to  the  inlet  is  concerned  there  appears  to  be  no  reason  why  the  Gov- 
ernment of  the  United  States  should  undei-take  it. 

The  original  estimate  of  the  cost  of  the  work  was  $23,116.  Seven 
thousand  dollars  have  been  appropriated. 

Ten  thousand  dollars  can  be  expended  in  giving  a  5-foot  channel  out 
into  the  bay  for  the  use  of  steamboats,  but  I  tMnk  that  the  work  is 
more  a  matter  of  local  than  public  interest. 

This  work  is  in  the  coUection  district  of  New  York,  which  is  the  nearest  port  of 
entry.    Nearest  light-house,  Fire  Island  Light.    Nearest  fort,  Fort  Hamilton. 

The  amount  of  revenue  collected  at  the  port  of  New  York  during  the  fiscal  year 
ending  June  30,  1891,  was  $147,538,045,69. 

Original  estimate $23,115 

Amount  appropriated 7, 000 

Amount  expended * 7,000 

Money  statement 

'Amount  (estimated)  required  for  completion  of  existing  project $16, 119. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  nne  30, 1893    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


The  following  statistics  relative  to  commerce  of  Snmpawanus  Inlet,  New  York, 
during  the  past  year,  were  kindly  furnished  by  the  Hon.  Jas.  B.  Cooper,  justice  of  the 
peace,  Babylon,  Long  Island : 


Articles. 


Qysten  and  clams 

Pluh 

Building  material. 
Miscelluieoua 

Total 


Amount. 

Valne. 

Yessels. 

Number. 

Average 
draft. 

Ave.rnge 
tonnuge. 

Tom. 
00 

200 
1,000 

$24,000 

24,000 

8,500 

1,800 

Steam  .. 
Sail 

10 
380 

Feet. 

1* 

90 
10 

18 

1 

1,278 

58,300 

390 

.   . . 

The  steamboats  running  to  and  from  Fire  Island  Beach  carried  10,000  passengers 
during  the  past  year. 
Ihere  has  been  no  change  in  commerce  during  the  past  year. 
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F  2. 

IMPROVEMENT  OF  CANARSIE  BAY,  NEW  YORK. 

Tlie  first  survey  of  this  bay  with  a  view  to  it«  improvement  was  made 
in  1879.  The  scheme  of  improvement  involved  a  channel  6  feet  deep  at 
mean  low  water  and  100  to  150  feet  wicje,  extending  from  the  shore  at 
(^anarsie  Landing'  to  the  navigable  channel  in  Jamaica  Bay,  a  distance 
of  about  3,500  feet.  It  was  thought  tliat  the  channel  might  be  main- 
tained by  the  construction  of  two  pile  dike^^,  forming  a  tidal  reservoir. 
The  estimated  cost  under  this  project  was  $88,000. 

A  detailed  history  of  the  work  will  be  found  in  the  Annual  Rex)ort  of 
the  Chief  of  Engineers  for  1887,  Part  I,  page  637. 

In  regard  to  tlie  i>ortion  of  the  contemplated  improvement  already 
completed,  it  should  be  stated  that  the  main  channel  has  been 
dredged  to  a  width  of  from  100  to  125  feet  and  a  depth  of  6  feet  at  mean 
low  water  from  Canarsie  Landing  to  the  deep  water  of  Jamaica  Bay, 
excei)t  for  a  short  distance,  where  the  width  obtained  was  only  50  feet. 
In  addition,  two  dikes,  respectively  1,058  and  820  feet  in  length,  have 
becni  built  on  the  north  and  south  sides  of  the  present  channel,  at  its 
entrance  to  the  deep  water  of  Jamaica  Bay.  The  value  of  these  dikes 
in  maintaining  the  channel  has  not  been  thoroughly  demonstrated,  and 
no  extension  of  them  is  therefore  contemplated  at  present;  they  will, 
however,  be  kept  in  repair  as  far  as  possible. 

There  have  also  been  several  minor  improvements  not  contemi)lated 
in  the  original  project  for  the  prosecution  of  which  permission  was  in 
each  ca^eobtained  from  the  Depaitnient.  (See  Report  tor  1889.)  Among 
these  should  be  mentioned  a  cut  about  100  feet  in  length,  50  feet  wide, 
and  0  feet  deep  on  the  east  side  of  the  steamboat  lauding  at  Canarsie 
for  use  as  a  turning  basin ;  also  a  cut  at  the  end  of  the  wharf  at  Canar- 
sie Landing,  and  its  subsequent  extension  through  to  the  southwest,  to 
connect  with  the  Southwest  Channel.  This  latter  cut  ha«  been  quite 
succressftd  in  giving  a  better  circulatipn  of  the  tide  thi'ough  the  main 
channel,  although  it  has  shoaled  considerably. 

An  examination  made  during  the  latter  part  of  May  shows  that  the 
main  channel  has  not  deteriorated  materially  during  the  past  winter. 

A  project  for  the  expenditure  of  the  $5,000  appropriated  by  the  act 
of  September  19, 1890,  in  continuing  the  improvement  by  dredging  the 
main  channel  to  a  depth  of  6  feet  at  mean  low  water,  with  a  width  of 
125  feet  throughout  its  length,  was  approved  October  20,  1890. 

Specifications  were  prepared  and  sealed  proposals  invited  by  adver- 
tisement under  date  of  February  3,  1891,  for  widening  and  deepening 
the  channel  by  dredging  to  a  depth  of  6  feet  at  mean  low  water  and 
width  of  125  feet  where  the  depth- is  now  from  3  to  6  feet.  Bids  were 
opened  March  10, 1891,  the  lowest  bidder  being  Elijah  Brainard,  at  24J 
cents  per  cubic  yard,  scow  measurement.  [Abstract  herewith.]  The 
bid  was  approved,  and  a  contract  entered  into  March  20,  1891,  for  the 
removal  of  13,000  cubic  yards,  more  or  less,  of  material.  Work  will  be 
begun  upon  the  completion  of  dredging  at  Shoal  Harbor  and  Compton 
Creek,  New  Jersey,  which  was  also  awarded  the  same  bidder  and  em- 
braced in  the  same  contract. 

The  mean  tidal  range  is  about  4.7  feet. 

The  commerce  of  the  bay  was  reported  in  1889  to  be  about  26,262 
tons,  valued  at  $449,250  ^  this  has  increased  to  50,898  tons,  valued  at 
$612,000,  dui'ing  1890. 
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The  exi)enditiires  during  the  past  fiscal  year  amoimt  to  $202.37,  as 
follows: 

Advertising $6.00 

Surveying 86.34 

AdminiBtratiou ' 110.03 

Total -■ 202.37 

Canarsie  Landing,  besides  being  the  terminus  of  the  Brooklyn,  Eocka- 
way  Beach  and  Jamaica  Bay  Railroad,  from  which  passengers  are 
trainshipped  by  steamer  to  Bockaway  Beach,  has  a  large  ^fishing  indus- 
try. 

It  is  thought  that  $10,000  will  be  sufficient  to  complete  the  channel 
and  repair  the  dikes,  and  an  appropriation  of  this  amount  is  therefore 
reconuuended. 

This  work  is  in  the  collection  district  of  New  York,  which  is  the  nearest  port  of 
entry.    Nearest  light-honse,  Fort  Tompkins  Light.    Nearest  forj,  Fort  Hamilton.     ' 

The  amoimt  of  revenue  collected  at  the  port  of  New  York  during  the  fiscal  year 
ending  June  30,  1891,  is  $147,538,045.69. 

Original  estimate $88,000.00 

Amount  appropriated 48,000.00 

Amonnt  expended 42,688.36 

.Money  statement. 

July  1, 1890,  balance  unexpended $514.01 

Amount  appropriated  by  act  approved  September  19,  1890 5, 000. 00 

B,  514. 01 
June  30, 1891,  amount  expended  during  fiscal  year 202.37 

June  1,  1891,  balance  unexpended 5, 311. 64 

July  1,  1891,  amount  covered  by  uncomploted  contracts 3, 185.  00 

July  1,1891,  balance  available 2,126.64 

f  Amount  (estimated)  required  for  completion  of  existing  project 40, 000. 00 

J  Amount  that  can  be  profitably  expended  in  tiftcal  year  ending  .J  uiic  30, 1893    10, 000. 00 
\  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
t    harbor  acts  of  1866  and  1867. 


Abstract  ofhidsfor  improving  Can  ar  hip  lUnj,  Kew  Y&rlCy  by  dredging  ^  received  and  opened 
March  10,  1801^  under  adveriisetnent  dated  February  i,  16VJ. 


Kame  and  address  of  bidder. 


Bichard  Parrott,  Xewburja:,  N.  Y 

ElUah  Brainard,  Now  York,  N.  Y* 

MoniB  and  Cumings  Dredging  Company,  Kew  York,  Y.  Y. 


Prio*>  l>id 

per  cuUic 

y:«nl,  nieas- 

urmI  in 

8COW». 


).00 
.24  J 
.27 


Anionnf 
avitilublc 
for  dredg- 
ing. 


$3,000 
3, 600 
3,<iOO 


Amount   of 
material  that 
can   be    re- 
moved for 
price  bid. 

Cuhic  yd-i. 
6,000 
14. 700 
13, 333 


^ContnMrt  entered  into  March  20, 1891,  for  the  removal  of  13,000  cubic  yards,  more  or  less,  of  material. 
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COMMERCIAL  STATISTICS. 


The  following  statistics  relative  to  the  commerce  of  Canarsie  Bay,  New  York, 
during  the  year  ending  December  31,  1890,  were  kindly  famished  by  Mr.  William 
Warner,  superintendent  of  the  Brooklyn,  Rockaway  Beach  and  Jamaica  Bay  Railroad : 


Articles. 


Fish 

Coal 

Pertilisers 

Oysters  and  clams 

Total 


Amoant. 


Tont. 

2,148 

3.000 

30,000 

15,750 


50,896 


Value. 


$160,000 

12,000 

150,000 

300,000 


612,000 


Vessels,  '  Number.'  ^JSf^ 


Steam  . 
Sail.-.. 
Yachts 


4 

00 
75 


Fset. 


Average 
tonnage. 


200 

10 

3 


13d 


The  above  table  shows  an  increase  of  24,636  tons  over  that  reported  for  the  year 
ending  December  31, 1889. 


F3. 

IMPROVEMENT  OP  SHEEPSHEAD  BAY,  NEW  YORK, 

Sheepshead  Bay,  Long  Island,  is  a  smaU  tidal  bay  about  2  miles  long, 
lying  inside  Coney  Island,  New  York,  and  expending  easterly  from  the  vil- 
lage of  Gravesend  to  Bockaway  Inlet,  into  which  it  empties.  Its  width 
varies  from  100  to  1,000  feet,  and  its  depth  from  0  to  10  feet  at  mean  . 
low  water.  The  natural  entrance  is  subject  to  progressive  changes  of 
X>osition,  due  to  the  action  of  the  waves  on  the  sandy  beaches. 

The  first  survey,  with  ,a  view  to  its  improvement,  of  which  we  have 
any  record,  was  made  in  1879  by  General  Newton,  whose  report,  dated 
February  7, 1879,  may  be  found  in  the  Annual  Report  of  the  Chief  of 
Engineers  for  1879,  page  400.  The  plan  of  improvement  proi)ose<l, 
which  was  based  upon  this  survey,  provided  for  diking  the  channel  and 
connecting  it  with  Itockaway  Inlet,  the  estimated  cost  being  $100,(K)0. 

A  survey  made  in  1882  furnished  data  for  two  revised  estimates  of 
the  cost,  providing  for  an  outlet  from  Sheepshead  Bay  into  Dead  Horse 
liilet,  instead  of  directly  into  Bockaway  Inlet,  as  at  first  proposed. 
The  first  of  these  estimates,  which  included  a  system  of  dikes  in  addi- 
tion to  dredging,  was  given  as  $62,900;  the  second,  omitting  the  dikevS, 
as  $34,200.  Detailed  statements  of  these  estimates  were  given  in  my 
rei)ort  for  1890,  page  838.  The  second  of  these  plans  is  the  one  that 
was  adopted  for  the  work. 

The  original  project  for  the  formation  and  maintenance  of  a  dredged 
channel,  100  feet  wide  and  6  feet  deep  mean  low  water,  was  modified  in 
February,  1889,  the  modified  project  contemplating  a  channel  5,350  feet 
long,  60  feet  wide,  and  5J  feet  deep  mean  low  water,  from  the  town  of 
Sheepshead  to  within  1,080  feet  of  Dead  Horse  Inlet  Cut,  to  connect 
with  the  channel  of  similar  width  and  depth  already  existing  at  that 
point. 

Under  this  project  27,025  cubic  yards  were  dredged  by  Mr.  M.  H. 
Flannery,  by  private  agreement,  at  25  cents  per  cubic  yard,  measured 
in  scows,  giving  a  channel  of  the  required  width  and  depth  3,400  feet 
in  length,  extending  from  the  town  of  Sheepshead  toward  the  cut  at 
Dead  Horse  Inlet.  This  channel,  which  was  completed  December  6, 
1889,  seems  to  have  maintained  itself  in  a  very  satisfactory  manner. 

Sheepshead  Bay  is  a  harbor  of  minor  imi)ortance,  and  must  so  con- 
tinue until  the  entrance  can  be  improved  by  an  expensive  system  of 
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jetties.  At  present  it  is  for  tlie  most  part  used  as  a  haven  for  small 
oyster  and  clam  boats,  and  for  a  large  fleet  of  pleasure  boats  in  the 
summer  season.  The  utiUty  of  fixture  appropriations  must  be  judged 
of^  therefore,  by  these  facts. 

The  commerce  of  the  bay  was  reported  for  the  year  1889,  to  be  35,000 
tons,  valued  at  (1,828,800. 

The  expenditures  for  the  fiscal  year  ending  June  30, 1891,  amount  to 
$497.74,  as  follows : 

Costof  drafting $150.00 

Cost  of  administration 347.74 

Total 497.74 

This  work  is  in  the  collection  district  of  New  York,  which  is  the  nearest  port  of 
entry.    Nearest  light-hoase,  Fort  Tompkins  Light :  nearest  fort.  Fort  Hamilton. 

The  amount  of  revenue  collected  at  the  port  or  New  York  during  the  fiacal  year 
ending  June  30,  1891,  is  $147,538,045.69. 

Original  estimate  (1879) $100,000.00 

Revised  estimate  (1882) 34,200.00 

Amount  appropriated 26,000.00 

Amount  expended 2^  784. 26 

Money  statement 

July  1,  1890,  balance  unexpended $713.48 

JuneSH},  1891,  amount  expended  during; fiscal  year.. 497.74 

July  1, 1891,  balance  unexpended 215.74 

(  Amount  (estimated)  required  for  completion  of  existing  project 8, 200. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  axkd 
t    harbor  acts  of  1866  and  1867. 


COMMEBCIAL  8TATISTECS. 


The  following  statistics  relative  to  the  commerce  of  Sheopshead  Bay,  N.  Y^ 
during  the  year  ending  December  31,  1890,  were  kindly  farnished  by  Hon.  John  Y. 
HcKane,  of  Sheepshead  Bay,  N.  Y. : 


« 

Articles. 

Amoont. 

Yalae. 

Yesaels. 

No. 

Average 
draft. 

Average 
tonnage. 

Bnildiog  material^  pipe,  blaeetone, 
and  flagging. 

Hah,  elama,  etc 

I    7e,600 
30,000 

$1,780,000 
600,000 

(Steam  .... 

^SaU 

(Barf^es 

Rafta 

400 

600 

100 

75 

Feet. 
5 
3 

100 

25 

250 

Total 

106,600 

2,380,000 

1,176 

The  above  table  shows  an  increase  in  the  commerce  of  71,600  tons  over  that  re- 
ported for  the  year  ending  December  31,  1889. 


F4. 


IMPROVEMENT  OF  ARTHUR  KILL.  NEW  YORK  AND  NEW  JERSEY* 

A  history  of  this  improvement,  which  ori^nated  by  special  resolution 
of  the  Committee  of  Commerce  in  the  Senate,  is  given  in  the  Annual 
Beport  of  the  Chief  of  Engineers  for  1889,  Part  I,  page  819,  and  a 
fiirther  statement  of  the  condemnation  proceedings  necessary  for  the 
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acquirement  of  the  land  forming  Steep  Point,  is  girea  in  my  Annual 
Eeport  for  1890,  page  843. 

The  total  amount  expended  npon  this  improvement  to  Jane  30, 1890, 
was  $3,135.50.  This  expenditure  includes  the  part  purchase  of  a  tug- 
boat and  the  ezi)enses  incurred  in  the  condemnation  proceedings  above 
alluded  to,  as  well  as  certain  administratiye  expenses  of  the  office. 

Operations  under  the  contract  of  March  24, 1890,  with  Mr.  R  O. 
Packard,  were  begun  on  April  9,  and  the  contract  completed  May  20. 
1890,  29,000  cubic  yards  having  been  removed.  The  resulting  chimnei 
was  thereby  increased  in  width  by  150  feet,  with  a  minimum  depth  of 
13  feet  at  mean  low  water.  At  the  close  oi  the  fiscal  year  (6,815  was 
due  the  contractor,  and  this  amount  was  qairied  on  the  last  report  as 
an  outstanding  liaoility.  It  was  paid  and  the  aoooont  settled  July  17. 
1890. 

In  the  river  and  harbor  act  of  September  19, 1890,  an  additional  sum 
of  $7,000  was  appropriated  for  the  continuance  of  this  improvement, 
and  a  project  for  its  expenditure  was  approved  October  4, 1890.  This 
project,  as  before,  contemplates  the  reinovsd  of  the  land  forming  Steep 
Point  by  successive  parallel  cuts,  until  the  appropriation  is  exlmusted. 
Specifications  were  prepared  and  sealed  proposals  invited  by  advertise- 
ment, February  3, 1891,  for  the  removal  of  the  land  in  question,  by  dredg- 
ing, to  tl^e  depth  of  13  feet  at  mean  low  water,  where  the  depth  is  now 
firom  +6  feet  to  —13  feet  at  the  same  stage  of  tibie  tide.  Bids  were 
opened  March  10,  the  lowest  bidder  being  tSie  Atlantic  Dredging  Com- 
pany of  Kew  York,  at  24^  cents  i)er  cubic  yard  measured  in  the  scow. 
[Abstract  herewith.]  This  bid  was  approved,  and  a  contract  entered 
into  March  21, 1891,  for  the  removal  of  22,400  cubic  yards  more  or  less 
of  material.  Operations  under  this  contract  were  begun  May  29.  and 
continued  without  interruption  to  June  25,  22,000  cubic  yards  oi  ma- 
terial having  been  removed  and  deposited  at  sea,  thus  completing  the 
contract. 

On  examining  the  map  accompanying  my  last  annual  report,  it  will 
be  seen  that  the  result  anticipated  by  the  removal  of  the  point  has  al- 
ready begun  to  be  felt.  The  flood  threads,  as  indicated  by  the  heavy 
lines,  are  in  the  neighborhood  of  the  x>oint,  more  nearly  in  a  direction 
perpendicular  to  the  Baltimore  and  Ohio  Bailroad  Bridge  than  those 
indicated  by  the  earlier  survey,  which  are  in  dotted  lines.  As  these 
sui'veys,  although  by  diflFerent  assistants,  seem  to  have  been  conducted 
in  each  instance  with  great  care,  they  probably  give  us  an  accurate  rela- 
tive measure  of  the  changes  thus  far  produced. 

It  is  desirable  that  a  ftu*ther  appropriation  of  $10,000  be  made  for  the 
fiscal  year  ending  June  30, 1893,  as  the  funds  already  in  hand  will  not 
be  sufficient  to  complete  the  improvement  and  the  favorable  results 
thus  far  attained  seem  to  warrant  the  ultimate  completion  of  the  proj- 
ect. 

The  expenditures  for  the  fiscal  year  ending  June  30, 1891,  amount  to 
$7,205.09,  as  follows: 

Dredging  under  contract  dated  March  24, 1890 $6,815.00 

Inspection 112.00 

Drafting 6.24 

Adminifitration 271.85 

Total 7,205.09 

The  commerce  as  reported  for  the  year  ending  December  31, 1800, 
amounts  to  6,945,604  tons,  valued  at  $85,105,783. 

This  work  ib  in  the  collection  district  of  New  York,  which  is  the  nearest  port  of 
entry;  nearest  light-honse,  Bergen  Point  Light;  nearest  fort,  Fort  TompkiiiA. 
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Tb»  amount  of  revenae  coIle<^ted  at  the  t>ort  of  Ne-w  York  dttrinff  the  fiscal  year 
eadmg  June  30,  1891,  is  $147,538,045.09. 

Original  estimate $26,600.00 

imomit  i4>p(rapri&ted 17,000.00 

Amoimt  ezpeniaed 10,340.59 

Money  statement 

July  1, 1890,  iMJanoennezpended 16,864.50 

Amonnt  appropriated  by  act  appioyed  September  19,1890 7,000.00 

13, 864. 50 
June 90, 1881, amonnt  expended  doringfiscal  year 7,205.09 

July  1, 1891,  balance  unexpended 6,659.41 

July  1, 1891,  outstanding  liabilities 5,396.00 

July  1, 1891,  balance  ayailable .*      1,263.41 

(Amount  (estimated)  required  for  completion  of  existing  project 9, 500. 00 
Amountuiatcan  beprontably  expendedinfiscalTearendinff  Jane30,1893.      9, 500. 00 
Submitted  in  oompiiance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1806  and  1867. 


AhtUrttet  of  }Ai»for  improffing  Arthur  KiU  hetweet^  Staten  Island  tmd  Nw  Jerteff,  Uf 
dredging,  received  ami  opened  Marek  10, 1891,  under  advertisement  dated  February  S, 
1S91. 


Name  and  addresH  of  bidder. 

Price  bid  per 
cubic  yard 
meaanred 

in  8C0WB. 

Amount 

availablo  for 

dredging. 

Amount  of  maiterial 
that  can  be  re- 
moved  for  price 
bid  per  cnbic  yard. 

Atlantic  Dredging  Company,*  New  York,  N.  Y 

$0.24^ 

16,500 

Ovbieyarde. 

22,450 

'Contract  entered  into  JCaroh  21, 1891,  for  tbe  removal  of  22,400  cubic  yards,  more  or  leea,  of  material. 


COMMERCIAL  STATISTICS. 


The  following  statiKtics  relative  to  the  commerce  df  Arthur  KiU,  New  York  and 
New  Jersey,  during  the  year  ending  I>ecember  31^  1890,  were  compiled  from  statements 
famished  by  parties  making  Hhipmeuts  over  this  water-way : 


Artiolea. 


c«a 

Buildlnff  material 

Imn  ana  ores 

Hiacellaneoua  ... 

Total 


Ameunt. 

Value. 

Yesaela. 

Number. 

Average 
draft. 

Average 
tonnage. 

Tone. 
4, 1HH.896 

7:^0,  229 

81, 270 

1, 969, 209 

$16, 813, 958 

2, 248, 358 

2,  ia3,]85 

63, 910,  282 

Steam  .. 

SjUI 

Barjzes.. 
Rafte... 

4, 153 
4. 402 

17, 528 
4,970 

Feet, 
10 
10 
10 

267 
219 
332 

6,945,604 

85, 105,  783 

31,053 

The  aboTO  table  shows  an  increase  in  the  commerce  of  199,768  tons  over  that  re- 
ported for  the  year  ending  December  31, 1889. 
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F5. 

IMPEOVEBfENT  OP  CHAl^NEL  BETWEEN  STATEN  ISLAKD  AND  NEW  JEE- 

SET. 

A  desoription  of  this  channel  and  a  complete  history  of  the  work  done 
toward  its  improvement  may  be  found  in  the  Annual  Beport  of  the 
Chief  of  Engineers  for  1887,  Part  I,  page  743. 

Thus  far  the  improvement  has  been  confined  to  that  part  of  the  chan- 
neL  about  If  miles  long,  which  lies  to  the  east  of  Elizabethport,  K  J., 
ana  at  the  mouth  of  Newark  Bay.  This  originally  had  a  depth  of  only 
9i  feet  at  mean  low  water,  while  the  remainder,  lying  between  the  shores 
of  Staten  Island  and  New  Jersey,  had  a  depth  of  from  14  to  40  feet  at 
mean  lo^  water. 

The  first  project  for  the  improvement  of  this  channel  was  made  in 
1873.  This  provided  for  dredging  it  to  a  depth  of  16  feet  for  a  width  of 
160  feet  at  its  shallowest  part,  and  protecting  the  cut  by  parallel  dikes. 
The  estimated  cost  of  this  was  $443,210.  Fifty  thousand  dollars  of  this 
amount,  appropriated  in  1874,  was  spent  in  1874-^75  in  the  construction, 
of  2,237  feet  of  the  south  dike,  opposite  ElLzabethi)ort 

Great  opx)Osition  being  made  to  this  plan  by  oyster  men  and  towboat 
men,  it  was  decided  to  modify  it,  and  the  project  was  therefore  changed 
in  1880  so  as  to  dredge  a  channel  400  feet  wide  and  13  feet  deep  over 
the  middle  200  feet  of  its  width,  leaving  it  but  12  leet  deep  over  the  re- 
maining widths  of  100  feet  on  each  side.  The  estimate  cost  of  this 
work  was  $125,705.  In  addition  to  this  it  was  proposed,  should  it  be 
found  necessary,  to  built  four  detached  dikes  along  the  line  of  the  chan- 
nelj  two  on  the  north  and  two  on  the  south  side,  the  estimated  cost  of 
which  was  $00,000,  bringing  the  total  estimated  cost  of  the  proposed 
improvement  up  to  $185,705.  A  modification  of  this  project,  having  in 
view  the  total  rejection  of  the  dikes,  was  submitted  May  9, 1889,  and 
wa^  approved  May  15. 

A  fiirther  modification  of  the  original  project,  necessitated  by  the 
increasing  demands  of  commerce,  and  the  one  under  which  the  present 
appropriation  is  being  expended,  was  approved  October  20, 1890.  This 
project  calls  for  a  unifonn  channel  depth  of  14  feet  at  mean  low  water 
over  the  entire  width  of  400  feet. 

The  act  of  September  19, 1890,  appropriated  $15,000  for  the  further 
prosecution  of  this  imx>ortant  work,  and,  under  the  project  detailed  in 
the  preceding  paragraph^  specifications  were  prepared  and  sealed  pro- 
X>os^s  invited  by  sSvertisement  dated  February  3, 1891,  for  widening 
and  deepening  the  channel  by  dredging  at  the  Comer  Stake  Light  and 
opx)osite  the  mouth  of  Elizabeth  River,  iN'ew  Jersey,  to  a  depth  of  14 
feet  mean  low  water,  and  width  of  400  feet  where  the  depths  now  vary 
from  4  to  14  feet.  Bids  were  opened  March  10, 1891,  the  lowest  bidder 
being  Thomas  H.  Benton,  at  26  cents  per  cubic  yard,  scow  measurement 
^abstract  herewith).  This  bid  was  approved,  and  a  contract  entered 
into  March  23^891,  for  the  removal  of  45,000  cubic  yards,  more  or  less, 
of  material.  Work  under  this  conti:act  was  begun  AprU  20, 1891,  and 
continued  without  interuption  to  June  29,  44,820  cubic  yards  of  material 
having  been  removed  and  deposited  at  sea,  thus  completing  the  con- 
tract. 

The  amount  expended  on  this  improvement  to  June  30, 1890,  was 
$183,627.15. 
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The  expenditures  during  the  past  fiscal  year  amount  to  $6^983.91,  as 

follows: 

Dredging 1 $6,771.38 

Advertwuig 36,00 

iMpcction 1 386.53 

Drafting 225.00 

AdmiAktratiou 565.00 

Total 6,983.91 

The  estimated  amount  required  to  complete  the  existing  project  is 
$61,000,  of  which  $30,000  can  be  profitably  expended  during  the  fiscal 
year  ending  June  30, 1893. 

From  statistics  compiled  for  the  fiscal  year  ending  June  30, 1887,  the 
total  shipping  passing  the  Stake  Light  was  shown  to  be  8,442,439  tons^ 
vs^ned  at  $67^539,512;  this  was  increased  during  the  year  ending  De- 
cember 31, 1890,  to  9,170,514  tons,  valued  at  $144,684,133. 

This  work  is  in  the  collection  district  of  New  York,  which  is  the  nearest  port  of 
tmtrj.    Nearest  light-house,  Bergen  Point  Light;  nearest  fort,  Fort  Tompkins. 

The  amount  of  revenue  coUected  at  the  port  of  New  York  during  the  fiscal  year 
ending  June  30,  1891,  $147,538,045.69. 

Qrigiiial  estimate  (1873) $443,210.00 

BeTised eatimate  (1880) 185,706.00 

Kevised  estimate  (1883) 210,000.00 

Amount  appropriated 199,000.00 

AsMmnt  expended 190,611.06 

MoTiey  statement 

Julyl,  1890,  balance  unexpended $372.85 

Amount  appropriated  by  act  approved  September  19,  1890 15, 000. 00 

15, 372. 85 
Jane  30, 1891,  amount  expended  during  fiscal  year 6,983.91 

Julv  1, 1891,  balance  unexpended 8, 388. 94 

Jnlyl,  1891,  outstanding  liabilities 5>891.32 

Julyl,  1891,  balance  available 2,497.62 

{Amount  (estimated)  required  for  completion  of  existing  project 61, 000. 00 
Amount  tnat  can  be  profitably  expended  in  fiscal  year  endiii g  J une  30, 1893    30, 000. 00 
Sobmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Ahitract  oflfidefor  improving  channel  between  Siaten  Island  and  New  Jersey y  by  dredging, 
received  and  opened  March  10,  1891,  under  advertisement  dated  February  3,  1891. 


Name  and  address  of  bidder. 


^nMmuMH.  Benton,*  Elisabeth,  N.J 

K»yah  Brainard,  New  York,  N.  Y 

Hflnlfl  Sc  CiuaJnga  Dredging  Company,  New  York,  N.  Y. 


Price  bid 

jier  cnblo 

yard  mean- 

ured  in 

eoowB. 


10.26 

.28 


Amount 
available 

for 
dredging. 


112,000 

12,000 
12,000 


Amount  of 
materia]  that 
can  be  re- 
moved fw 
price  bid. 


ettbieydg. 
46, 154 
43. 6:^6 
42,857 


*Ooiitr»ot«  entered  Into  March  23, 1891,  for  the  removal  of  45,000  cubic  yards,  more  or  less,  of  ma- 
tertaL 
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OOMMSnCIAL  STATISTICS. 


The  following  Btatistics  relative  to  the  commerce  of  channel  between  Staten  laland 
and  New  Jersry  for  the  year  ending  December  31, 1890,  were  compiled  from  state- 
ments furniaheMil  hy  parties  making  shipments  oTer  this  water  way: 


Articles. 


Cosl 

BuiMing  material. 

Iron  and  ores 

Oils 

HisoeUaneons 


Total 


Amoant. 


Tons. 

4,885.297 

1,077, 875 

331, 910 

130,000 

2,745,623 


0,170,514 


Talne. 


Teasela. 


$10,S00.5«9  !  St< 

6,879.3:K>     Sail.... 

17, 100, 310  '  Bargee. 

1,400,000  .  BjkftM.. 

100,105,031  , 


144,684,140 


NuDber. 


17,824 

12,990 

14.504 

6,060 


ATerace 
dniV 


U 
U 
12 


AVfTSfpS 

tonnage. 


307 
344 

008 


50,396 


The  above  table  shows  an  increase  in  the  commerce  of  this  water  way  of  348,543 
tons  over  that  reported  for  the  year  ending  Deoember  31, 1890. 


F6. 

IMPROVEMENT  OF  PASSAIC  RIVER,  NEW  JERSET. 

The  Passaic  Eiver  is  being  improved  under  two  separate  projects,  the 
first  applying  to  the  river  below  Centre  Street  Bridge,  Newark,  to 
and  beyond  the  shoal  in  Newark  Bay,  a  distance  of  Tg  miles ;  the  second 
to  the. upper  course  of  the  river  from  Centre  Street  Bridge  as  iar  as 
Pa^ssaic,  a  distance  of  8  miles. 

For  various  reasons,  both  scientific  and  economical,  it  is  highly  desir- 
able that  these  projects  and  accompanying  appropriations  should  be 
united  in  order  that  the  fdnds  may  be  expended  at  those  points,  the 
treatment  of  which  will  best  conduce  to  the  regulation  of  the  tidal  por- 
tion of  the  river  in  its  entirety. 

1.  BELOW  NEWARK. 

The  lower  i)ortion  of  the  river  from  the  Centre  Street  Bridge  to  New- 
ark Bay  was  first  surveyed  by  the  Engineer  Department  in  1879.  The 
greatest  depth  in  the  channel  at  a  point  above  the  Elbow  Beacon  was 
only  7.1  feet,  and  in  many  places  the  greatest  depth  was  7.5  feet  at 
mean  low  water.  A  project  was  adopted,  based  on  this  survey,  provid- 
ing for  obtaining,  by  diking  and  dredging,  a  channel  200  feet  wide  and 
10  feet  deep  at  mean  low  water  from  Centre  Street  Bridge  to  Newark 
Bay,  at  a  cost  of  $232,875. 

This  project  was  modified  in  1884,  pursuant  to  the  river  and  harbor 
act  of  that  year,  providing  for  extending  the  dike  at  the  mouth  of  the 
river  into  the  bay  a  distance  of  12,000  feet  and  for  dredging  a  channel 
across  the  shoal  in  Newark  Bay  200  feet  wide  and  10  feet  deep  at  mean 
low  water,  increasing  the  original  estimate  to  $353,875. 

The  amount  expended  to  June  30, 1890,  was  $198,258.27,  with  which 
6,205  feet  of  dike  was  built,  the  channel  through  the  shoal  in  the  bay, 
also  the  channel  up  the  river  to  and  1,423  feet  beyond  the  Newark  ana 
New  York  Eailroad  Bridge,  dredged  to  the  fiiU  dimensions  as  required 
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by  the  adopted  project;  thence  for  a  distance  of  1,150  feet  npetream 
wasredredged  and  given  a  width  of  180  feet,  and  from  this  point  to 
Lister  Dock  was  regulated  to  a  width  of  100  feet,  with  a  uniform  depth 
of  10  feet  at  mean  low  water  throughout.  A  recent  survey  of  the  por- 
tion of  the  river  dredged  by  the  appropriation  of  August  11, 1888,  as 
detailed  in  my  last  report,  shows  that  the  depths  have  been  maintained 
unexpectedly  well  during  the  past  winter. 

An  appropriation  of  $40,000  was  made  in  the  act  of  September  19, 
1890,  and  a  project  for  its  expenditure  in  widening  and  deepening  the 
channel  to  the  required  dimensions  and  in  enlarging  the  channel  width 
within  the  i)opulou8  districts  of  the  city  of  Newark  to  the  fuU  width  of 
the  stream,  ujwn  the  urgent  desire  of  the  riparian  owners,  was  approved 
October  4, 1890. 

Specifications  were  prepared  and  sealed  proposals  invited  by  adver- 
tisement, dated  February  3, 1891,  for  improving  the  channel  between 
Centre  Street  Bridge  and  the  Toll  Bridge  to  a  width  of  200  feet  and 
depth  of  10  feet,  mean  low  water,  where  the  depth  is  now  from  8  to  10 
feet,  by  dredging.  Bids  were  opened  March  10, 1891,  the  lowest  bid- 
der bemg  R.  G.  Packard,  at  30  cents  per  cubic  yard,  scow  measure- 
men  (abstract  herewith).  This  bid  was  approved  and  a  contract 
entei-ed  into  March  21, 1891,  for  the  removal  of  110,000  cubic  yards,  % 
more  or  less,  of  material.  Work  had  not  yet  been  begun  at  the  close 
of  the  fiscal  year,  but  assurance  had  been  given  of  its  commencement 
early  in  July. 

By  Department  letter  of  March  3, 1891, 1  was  directed  to  supervise 
the  construction  of  a  bridge  about  to  be  built  by  the  Jersey  City,  New- 
ark and  Western  Eailroad  Company  across  Newark  Bay,  so  far  as  it 
may  be  necessary  in  order  that  it  be  built  in  accordance  with  the  ap- 
proved plans,  reporting  to  the  Chief  of  Engineers  at  the  proper  time 
whether  the  bridge  is  so  constructed.  This  supervision  has  been  exer- 
cised from  time  to  time,  as  well  as  that  of  the  dike  at  Newark  Bay, 
temporarily  occupied  by  the  Messrs.  Shanley,  contractors.  There  is  no 
report  unfavorable  to  the  Government  to  make  at  present. 

The  expenditures  for  the  fiscal  ye*^r  amount  to  $1,928.58,  as  follows: 

Drafting $450.00 

Surveying 579.77 

Administration 898.81 

Total 1,928.58 

The  estimated  amount  necessary  to  complete  the  existing  project  is 
$114,375,  and  of  this  it  is  estimated  that  $75,000  can  be  profitably  ex- 
pended during  the  fiscal  year  ending  June  30, 1893. 

The  commerce  of  this  stream,  as  reported  for  the  year  ending  Decem- 
ber 31, 1890,  is  1,484,045  tons,  valued  at  $49,195,025.  Thirty  thousand 
two  hundred  and  twenty-four  vessels  passed  through  the  draw  at  the 
mouth  of  the  river  during  the  same  period,  as  against  27,036  in  1889. 

PasAaic  River  is  in  the  collection  district  of  Newark,  which  is  the  nearest  port  of 
*Dtry.  Nearest  light-house,  Passaic  Light,  at  lower  end  of  the  dike  in  Newark  Bay. 
Fort  Tompkins  is  the  nearewt  fort. 

Amount  of  revenue  coUoctod  at  tlie  port  of  Newark,  N.  J.,  during  the  fiscal  year 
ending  June  30,  1891,  is  $4,118.94. 

Original  estimate  (1879) $2;«,875.00 

Revised  estimate  (188^1) a-)3'875.00 

Amount  appropriated 239,500.00 

Amount  expended 200,186.85 


990         REPOET   OF  THE   CHIEF   OF   ENGINEERS,  U.  S.  AEMT. 

Money  statement, 

J\ily  1, 1890,  balance  unexpended $1,341.73 

Amount  appropriated  by  act  approved  September  19, 1890 40, 000. 00 

41, 241. 73 
June  30;  1891,  amount  expended  during  fiscal  year 1,928.58 

July  1, 1891,  balance  unexpended 39, 313. 15 

July  1,  1891,  amount  covered  by  uncomjileted  cou tracts 33, 000. 00 

July  1, 1891,  balance  available 6,313.15 

■  . 

{Amount  (estimated)  required  for  completion  of  existing  project 114, 375. 00 
Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 1893  75, 000. 000 
Submitted  in  compliance  with  requirements  oi  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Ahetraoi  of  hide  for  inwroving  Passaic  River  j  New  Jersey  ^  }>elow  Newark,  by  dredging,  re- 
ceived and  openea  March  10, 1891,  under  advertisement  dated  February  S,  189 U 


ISTame  and  AddreM  of  bidder. 


P.  Sanford  Boss,  Jearsey  City,  K.  J — 
B.  G.  Packard,  New  York  City,  N.  Y* 


Price  bid 

per  cable 

yard  meas- 

urcil  in 

acows. 


Cents. 
.82 

.30 


Amount 
available 

for 
dredging. 


$34,000 
34,000 


Amoont  of 
material  thaik 
can  be  re- 
moved for 
price  bid  per 
cubic  yard. 


0%Mc  yards. 
106,250 
113,  :»3 


*  Contract  entered  into  March  21, 1891,  for  the  removal  of  110,000  cubic  yards,  more 
rial. 


or  leas,  of  mate 


COMMKKCIAL  STATISTICS. 


The  following  statistics  relative  to  commerce  of  Passaic  River,  New  Jersey,  below 
Newark,  were  kindly  furnished  by  Hon.  P.  T.  Quinn,  st^cretary  of  the  board  of 
trade,  Newark,  N.  J.,  for  the  year  ending  December  31,  18U0: 


Articles. 


Coal 

Fertilisers 

Ice 

Iron  and  oree 

Bnilding  material. 

Grain 

Miscellaneoas  .... 


Amount. 


Tons. 
233,901 
332, 750 
157,300 
216,380 
322, 646 

24,068 
108,000 


Value. 


$935,604 

11,094,073 

629, 200 

10, 769, 000 

3, 986, 972 

770, 176 

21,010,000 


Total 1,484,045  I  49,195,025 


Veesels.  !  Nmnber.   ^^:^m^  ,  Average 
T^o^^o.  .  j.^uuii/«».      tirajt.     !  tonnage. 


Steam  .. 

Sail 

Barges. 
BafU.. 


13,408 

8,255 

6, 458 

99 


Fest. 


28,310 


9 
8 
6 


476 
200 
200 


The  above  table  shows  an  increase  of  144,050  tons  over  that  reported  for  the  year 
ending  December  31,  1889. 


2.  ABOVE  NEWAEK. 


Before  its  improvement  was  undertaken  the  upper  part  of  tlie  river 
had  a  navigable  6-foot  channel,  except  at  Middle,  Belle\dlle,  Eutherford 
Park,  and  Holzman  Bars,  where  the  depths  were  4.5  feet^  3.9  feet,  3 
&et^  and  3.5  feet,  respectively. 
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The  project  of  improyement  waB  adopted  in  187^,  and  provided  for  a 
channel  across  and  above  the  shoals  from  7^  to  6  feet  deep  at  mean  low 
water,  and  from  200  to  50  feet  wide,  to  be  obtained  by  dredging  and 
diking,  at  a  cost  of  $123,924.  It  was  modified  in  1885  by  extending  the 
channel  below  Middle  Bar  1,500  feet  to  the  Erie  Railroad  Bridge,  m- 
creasing  the  estimate  to  $129,000,  which  was  farther  increased  in  1886 
to  $133,762.  The  deposit  of  material  from  freshets,  as  well  as  the  diffi- 
cult and  costly  nature  of  the  dredging,  prompted  a  recommendation  to 
increase  this  last  estimate  to  $193,822,  which  was  approved  October  6, 
1890. 

Under  this  project  $129,702.28  had  been  expended  to  June  30, 1890, 
and  channels  of  the  requisite  depth  had  been  dredged  from  60  to  75 
feet  wide,  excepting  for  a  distance  of  1,500  feet  above  the  Erie  Eailroad 
Bridge.  Of  the  above  amount  $3,254.25  was  expended  from  the  appro- 
priation for  the  improvement  as  its  pro  rata  share  of  a  dredging  plant, 
which  consists  of  1  dipper  dredge,  3  dump  scows,  and  1  tugboat,  pur- 
chased for  this  district  at  a  total  cost  of  $44,690. 

The  act  of  September  19, 1890,  appropriated  $5,100  to  be  expended 
npon  this  improvement    The  wording  of  the  act  was  as  follows: 

Improving  PasBaic  River  above  Newark,  K.  J.:  Continaiiiff  improvement,  five 
thousand  one  hundred  doUars,  one  thousand  five  hundred  doUars  of  which,  or  so 
much  thereof  as  may  be  neoeasary,  shall  be  expended  in  making  an  examination  and 
Boryey  of  said  river. 

A  project  for  the  expenditure  of  this  appropriation  in  the  removal  of 
Third  Bivef  Bar.  by  dredging  a  channel  100  feet  wide  and  6  feet  deep 
for  a  distance  or  about  1,600  feet,  and  in  the  removal  of  bowlders  at 
various  points  in  the  river,  in  response  to  several  complaints,  was  ap- 
proved October  6, 1890. 

For  the  reason  that  a  detailed  survey  of  the  river  had  already  been 
made  and  paid  for  from  the  Ainds  then  in  hand  (see  Annual  Report  for 
1S90,  page  848)  before  the  passage  of  the  act  of  September  19, 1890,  it 
was  recommended  that  the  entire  $1,500,  set  apart  by  the  act  for  this 
pnipose,  be  devoted  to  the  actual  work  of  improvement.  This  was  also 
approvea  October  6, 1890. 

Specifications  were  prepared  and  sealed  proposals  invited  by  adver- 
tisement dated  February  3, 1891,  for  widening  and  deepening  the  channel 
opposite  Eose  Park  one-half  mile  above  A  vondale,  by  dredging  to  a  depth 
of  6  feet  mean  low  water  and  width  of  100  feet,  where  the  depth  is  now 
fiwm  4  to  6  feet.  Bids  were  opened  March  10, 1891,  the  lowest  bidder 
being  Bichard  Parrott,  at  35  cents  per  cubic  yard,  scow  measurement 
(abstract  herewith).  This  bid  was  approved  and  a  contract  entered 
into  March  23, 1891,  for  the  removal  of  13,000  cubic  yards,  more  or  less, 
of  material.  At  the  close  of  the  fiscal  year  work  had  not  yet  been 
begun. 

The  exi>enditures  during  the  fiscal  year  ending  June  30, 1891,  were 
$432.39,  asfolows: 

Drafting $150.00 

Administration 282.39 

Total 432.39 

The  commerce,  although  by  no  means  as  extensive  as  that  of  the  lower 
portion  of  the  river,  appears  to  be  increasing  rapidly ;  this  was  reported 
for  the  calendar  year  1889  to  be  315,437  tons,  valued  at  $2,545,077. 

The  estimated  amount  required  to  complete  the  existing  project  is 
$54,972,  $20,000  of  which  could  advantageously  be  expended  during  the 
fiscal  year  ending  June  30, 1893. 
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PasMie  RiTer  ib  in  ihe  coUeetion  distriet  of  Kewuk,  whieh  i«  the  neawrt  port  of 
entry.  Nearest  light-house,  Paesaio  light,  at  tiie  lower  end  of  dike  in  Newark  Bay. 
Fort  Tompkins  is  the  nearest  fort. 

Amount  of  revenue  collected  during  thefiRi*al  year  ending  June  30, 1891,  #4,118.94. 

Original  estimate  (1872) $123,924.00 

Revised  estimate  (1886) 133,762,00 

Revised  estimate  (1890) 193,822.00 

Amount  appropriated 138.850.00 

Amount  expended 130,134.67 

Money  statement 

July  1,  ;1890,  balance  unexpended $4,047.72 

Amount  appropriated  by  act  approved  September  19,  1890 5, 100. 00 

9, 147. 72 
June  90, 1891,  amount  expended  during  fiscal  year 432.  S9 

July  1, 1891,  balance  unexpended 8, 715. 33 

July  1, 1891  amount  covered  by  uncompleted  contracts 4, 650. 00 

July  1, 1891,  balance  available 4,165.33 

i  Amount  (estimated)  required  for  completion  of  existing  project 54, 972. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  en£ng  June  30, 1893    20, 000. 00 
Submitted  in  compliance  with  requirements  of  sectionB  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Abstract  of  bids  for  improjnna  Passaic  Biveff  New  Jcrseif,  above  Newarif  by  dredging,  re-^ 
recived  and  opened  March  10,  1891  y  under  adx^ertUetneiU  dated  February  S,  1891, 


Name  and  addi^esn  of  bidder. 


BioliardPaxpott,Newbnrg,N.  Y* 

Biyah  Bralnard,  Kew  York,  N.  Y 

Honia  ic  CumingB  Dredging  Comi>aiij,  Xew  York,  X.  Y 


Price  bid 

per  oubio 

jard^meaa- 

aredin 

Boowa. 


CfenU. 
35 

68 


Amoaat 
available 

for 
dredging. 


$8,000 

.8,000 

8,000 


Ajnoant  of 
BiAterial  that 
can  be  re- 
moved for 
price  bid  per 
cobioyard. 


Oubieyardt. 

22,857 
16,405 
13,800 


^  Gontraot  entered  into  March  23, 1881,  for  the  removal  of  18,000  onbio  jBitda^  more  or  leaa,  of  material 


COMMERCIAL  STATISTICS. 


The  following  staldatiofl  relative  to  commerce  of  Paosaio  River,  New  Jersey,  above 
Newark,  ddring  the  year  ending  December  31,  1890,  were  compiled  from  statements 
famished  by  parties  making  shipments  over  this  stream: 


Articles. 


Iron 

Building  material 

Coal 

MiscellaneouB ... 

Total 


Amount. 

Yalne. 

Yesaeli. 

Number. 

Average 
draft. 

Average 
tonnai^e. 

Ton; 
3,845 

105,843 
92,100 
17,722 

$197,615 

1,940,604 

848, 135 

712,580 

Steam  .. 

SaU 

Bargea.. 

Canal 

boata. 

280 
297 
541 
515 

• 

F0$t. 
8 
9 

7 
7 

212 
231 
200 
161 

279.600 

3, 198, 994 

1,683 

The  above  table  shows  a  decrease  in  the  commerce  of  35,837  tons,  compared  with 
that  reported  for  1889.  This  decrease  is  only  apparent^  however,  as  many  of  the 
parties  who  replied  to  letters  of  inquiry  last  year  nave  failed  to  do  so  this  year. 

Twelve  thousand  two  hundred  and  four  vessels  passed  the  draw  of  the  Centre  Street 
Bridge  during  the  year  1890. 
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IMPROVEMENT  OF  ETJZA15ETH  RIVER,  NEW  JERSEY. 

This  stream,  wliicli  is  2|  miles  in  length  from  its  moiitli  to  the  head 
of  navigation,  at  Broad  street,  Elizabeth,  has  a  width  of  from  50  to  90 
feet,  and  before  it«  improvement  the  wharves  in  the  city  could  only  be 
reached  at  high  water  by  vessels  drawing  less  than  4  feet.  Its  ex^m- 
merce  was  estimated  at  45,000  tons  annually.  The  range  of  the  tide 
was  about  4.7  feet  at  its  mouth  and  3.4  feet  at  Bridge  street. 

The  project  for  the  improvement  was  adopted  in  1878,  and  provides 
for  obtaining  by  dredging  a  channel  60  feet  wide  and  7  feet  deep  at  high 
water  from  the  mouth  of  the  river  to  the  head  of  navigation  at  an  esti- 
mated cost  of  $25,530.  The  estimated  cost,  under  the  project  of  1878, 
was  increased  in  1882  to  $43,160,  the  iiiciea.se  being  due  ix)  advanced 
prices. 

The  total  amount  expended  to  June  30,  1890,  was  $27,000,  and  a 
channel  was  in  1883  dredged  with  the  required  depth  to  within  1,000 
feet  of  the  Broad  Street  Bridge,  which  somewhat  increased  the  commerce 
of  the  creek.  This  channel  has,  however,  since  become  almost  obliter- 
ated because  of  large  deposits  of  silt  and  sewage  refuse. 

The  act  of  September  19,  1890,  appropriated  $5,000  for  the  contin- 
uance of  this  improvement,  the  first  allotment  since  1882,  and  a  project 
for  dredging  the  channel  as  far  as  possible  to  the  full  dimensions  required 
by  the  original  project  was  approved  October  20,  1890. 

Specifications  were  prepared  and  sealed  proposals  invited  by  adver- 
tisement dated  February  3,  1891,  for  dredging  the  channel  between  the 
town  of  Elizabeth  and  Staten  Island  Sound  to  a  depth  of  7  feet  mean 
high  water  where  the  depth  is  now  from  3  to  7  feet  at  mean  high  water, 
^ith  a  width  of  60  feet.  Bids  were  opened  March  10,  1891,  the  lowest 
bidder  being  Eichard  Parrott,  at  55  cents  per  cubic  yard,  measured  in 
scows  (abstract  herewith).  This  bid  was  approved,  and  a  contract 
entered  into  March  23,  1891,  for  the  removal  of  7,000  cubic  yards,  more 
or  less,  of  material.  Work  had  just  been  begun  at  the  close  of  the 
fiscal  year. 

The  citizens  of  the  city  of  Elizabeth  have  recently  been  very  aeti\'e 
in  devising  schemes  for  a  more  radical  amelioration  of  the  present  con- 
ditions. The  most  promising  plan  is  to  rectify  the  creek,  converting  it 
into  a  regular  canal,  with  a  lock  to  be  situated  at  a  point  between  the 
lower  limits  of  the  towii  and  Arthur  Kill,  and  a  dam  further  up  the 
river  to  control  the  freshet  water.  This  would  undoubtedly  be  an  excel- 
lent plan,  but  aside  from  the  question  of  expense,  which  would  be 
greatly  out  of  proportion  to  the  probable  benefits,  it  would  not  be  prac- 
ticable unless  the  sewage  of  the  city  be  collected  by  an  intercei)ting 
sewer,  and  discharged  below  the  lock.  At  present  all  the  sewage  flows 
into  the  creek  along  the  city  front,  and  even  under  the  existing  ebb  and 
flow  of  the  tide  is  alrea<ly  becoming  a  menace  to  the  health  of  the 
inhabitants.  If  this  creek  became  slack  water  by  the  building  of  the 
lock,  the  conditions  would  be  still  more  unbearable. 

If  it  is  the  intention  of  Congiess  to  complete  this  improvement  the 
balance  of  the  estimate,  $11,160,  could  be  expended  profitably  as  regards 
the  efficient  prosecution  of  the  work  luuler  the  original  project  during 
the  fiscal  year  ending  June  30,  1893,  and  would  be  applied  to  dredging 
the  channel  to  the  fidl  dimensions. 
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The  estimated  amount  required  for  the  completion  of  the  improve- 
ment is  $11,160. 

Blixabeth  River  ia  in  the  collection  district  of  Newark,  K.  J.  Nearest  light-house, 
Bergen  Point  Light.    Nearest  fort,  Fort  TompkinB. 

Amonnt  of  revenne  collected  at  the  port  of  Newark  during  the  fiscal  year  eudiui; 
June  30, 1891,  is  $4,118.94. 

Original  estimate  (1878) 125,530 

Revised  estimate  (1882) 43,160 

Amount  appropriated 32, 000 

Amonnt  expended 27, 265 

Money  statement 

Amount  appropriated  by  act  approved  September  19,  1890 $5, 000. 00 

June  30,  1891,  amonnt  expended  during  fiscal  year 265. 00 

July  1,  1891,  balance  unexpended 4,735.00 

July  1, 1891,  amonnt  covered  by  uncompleted  contracts 3, 850. 00 

July  1, 1891,  balance  available 885.00 

{Amount  (estimated)  required  for  completion  of  existing  project 11, 160. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1893    11, 160.  QQ 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


AhBtraot  of  Ind*  for  improviii^  Mxau^etl^  Ewer,  Kmo  JerMy^  by  dredging,  received  and 
opened  March  10 j  1891,  under  advertisement  dated  February  3, 1891, 


Name  and  addreaa  of  bidder. 


Bdgar  M.  Payn,  Albany,  N.  T . . . . 
Richard  Parrott,  Newburg,  N.  Y.* 
James  McSpirit,  Jersey  City,  N.  J. 
EUjah  Brainard,  New  York,  N.  T. 


Price  bid 
per  cubic 
yard  meas- 
ured in 
scows. 


dentM. 


50 
55 
74 
76 


Amount 
available 

for 
dredging. 


^,000 
4,000 
4,000 
4,000 


Amount  of 
material  that 

can  be  re- 

moved  for 
price  bid  per 

cubic  yard. 


Oublie  yard. 
6,780 
7, 273 
5,405 
6,333 


*  Oontraot  entered  into  M^ch  23, 1891,  for  the  romoTal  of  7,000  oabio  yards,  more  or  less,  of  material 


COMMERCIAL  STATISTICS. 


The  following  statistics  relative  to  the  commerce  of  Elizabeth  River,  New  Jersey, 
during  the  year  ending  December  31,  1890,  were  kindly  furnished  by  Mr.  Thomas  H. 
Benton,  of  Elizabethport,  N.  J. : 


Articles. 


Coal  and  coke — 
Rope,  hemp,  et«. . 
Building  material 
Hiacell^eous  ... 

Total 


Amount. 

Value. 

Vessels. 

Number. 

Average 
draft. 

Average 
tonnage. 

Tons. 

8,700 

10,500 

21, 100 

40 

38.500 

2, 500, 000 

174,000 

3,200 

St«am.., 

SaU 

Barges.. 

1 

80 

255 

Feet. 

8 
7 
6 

162 
100 
150 

' 

40,340 

2,715,700 

336 

The  above  table  shows  an  increase  in  the  commerce  of  890  tons  over  that  reported 
for  the  year  ending  December  31,  1889, 
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F8. 

IMPROVEMENT  OF  RAHWAV  RIVER,  NEW  .JER8EY. 

In  its  original  condition  the  Ilahway  Uiver  had  a  depth  of  8  feet  and 
more  at  mean  high  water  from  its  mouth  to  Bricktown,  3^  miles  ;  7  feet 
at  Edgar^s  Dock,  4^  miles ;  4.4  feet  to  Milton  Avenue  Bridge,  4J  miles  ; 
and  4  feet  to  Main  Street  Bridge,  5  miles  in  the  town  of  Eahway.  Its 
commerce  was  estimated  at  120,000  tons,  and  three  attempts  had  been 
made  to  establish  a  Hue  of  steamboats  on  the  river,  but  had  failed  on 
account  of  the  bad  condition  of  the  stream. 

The  original  project  for  its  improvement  was  ado]ited  in  1878,  and 
provided  for  dredging  a  channel  125  feet  wide  and  8  feet  deep  at  high 
water  from  Bricktown  to  Milton  Avenue  Bridge,  and  100  feet  wide  from 
that  point  to  Main  Street  Bridge.  The  tide  rises  about  5  feet  at  the 
mouth  and  4  feet  at  the  head  of  navigation. 

To  June  30, 1800,  $37,0(M)  had  been  expended  under  this  project,  which 
had  resulted  in  the  formation  (of  a  channel  7  feet  deep  at  high  water 
and  from  100  to  50  feet  in  width  to  within  550  feet  of  the  head  of  navi- 
gation.   It  has  not,  however,  proved  permanent. 

The  commerce  of  the  river  had  not  increased,  though  freight  rates  to 
Rahway  had  been  materially  reduced  as  a  result  of  the  improvement  of 
the  river. 

There  has  been  no  a|)proi)riation  for  this  work  since  1882,  and  there 
have  been  no  funds  for  exx)enditure  since  the  fiscal  year  ending  June 
30,  1890. 

The  condition  of  the  river  has  deteriorated  since  the  work  was  sus- 
pended and  its  commerce  has  decreased,  the  shoaling  of  the  river  hav- 
ing obliged  one  of  the  principal  shippers  to  transfer  his  business  to  the 
railroad. 

If  it  is  the  intention  of  Congress  to  complete  this  improvement,  the 
balance  of  the  estimate,  $29,250,  could  be  exi)ended  profitably  jis  regards 
the  efficient  prosecution  of  the  work  during  the  fiscal  year  ending  June 
30,  1893,  and  would  be  applied  to  deepening  and  widening  the  channel 
by  dredging. 

The  estimated  amount  required  for  the  completion  of  the  improve- 
ment in  accordance  with  the  approved  project  is  $29,250. 

This  work  is  in  the  coneotiou  district  of  Perth  Amboy,  N.  J.,  which  is  the  nearest 
port  of  entry.  The  nearest  liglit-house  is  Pi'incess  Bay  Light,  and  Fort  Tompkins  is 
the  nearest  fort. 

Amount  of  revenue  col  lee  ted  during  the  fiscal  year  ending  June  30,  1891,  at  the  port 
of  Perth  Amboy,  N.  J.,  is  ?i?l(3,592.09. 

Original  estimate  (1878) $36,653 

Kevised  estimate  (1882) 66,250 

Amount  appropriated 37, 000 

Amount  expended 37, 000 

COMMERCIAL  STATISTICS. 

There  has  been  no  change  in  the  commerce  of  this  stream  during  the  year  ending 
December  31,  1890.  See  Annual  Report  of  the  Chief  ot  Engiueors,  Part  I,  page  85-1, 
fox  fiscal  year, ending  June  30,  1890. 


Money  statement. 


00 
00 


t    harbor  acts  of  1866  and  1867. 
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Fg. 

IMPROVEMENT  OF  RARITAN  RIVER,  NEW  JERSEY. 

Before  its  improvement  by  the  United  States,  the  Raritan  River  had 
a  depth  of  8.5  feet  at  "  The  Stakes,"  3  miles ;  of  6.5  feet  at  the  "  Middle 
Grounds,"  4J  miles;  of  7.5  feet  at  ^liiteliead  Sand  Dock,  8^  miles;  and 
between  this  point  and  New  Bmnswiek,  12 J  miles  above  the  mouth,  the 
channel  wa«  obstructed  by  a  niunber  of  rocky  shoals  with  depths  of 
from  8.4  feet  to  t.9  feet  at  mean  low  water.  The  city  of  New  Brunswick 
and  the  Delaware  and  Earitan  Canal,  which  temiinates  here,  together 
Avith  extensive  brickyards  on  the  South  River,  hiid  an  extensive  com- 
merce on  the  stream,  estimated  in  1871  at  3,053,857  tons  per  annum. 

The  present  project  was  adopt-ed  in  1874,  and  provides  for  obtaining, 
by  diking  and  dredging,  and,  where  necessary,  by  drilling  and  blasting 
rock,  a  channel  200  feet  wide  and  10  feet  dee])  at  mean  low  water,  from 
the  mouth  to  New  Brunswick,  at  a  cost  of  $2,093,6(52.05.  It  was  mod- 
ified in  1881,  pursuant  to  the  river  and  harbor  act  of  tliat  year,  by  add- 
ing to  it  the  dredging  of  the  south  channel,  about  13,(K)0  feet  long,  100 
feet  wide,  and  5J  feet  deep  at  mean  low  water,  from  Kearney's  Dock  to 
Crab  Island. 

Under  this  project  $510,085.39  had  l>een  exijended  June  30, 1890,  in 
constructing  the  dikes  required  by  tlie  project  at  *'  Tlie  Stakes  ^  and 
"  Middle  Grounds,"  in  dredging  channels  2(k)  feet  wide  and  12  feet  deep 
at  mean  low  water  at  these  points,  in  drilling,  blasting,  and  dredging  a 
channel  of  the  same  dimensions  across  the  r(K*ky  shoals  at  Whitehead 
Sand  Dock,  and  thence  up  the  river,  with  a  width  of  ICK)  feet  and  a  depth 
of  10  feet,  to  within  1  mile  of  New  Brunswick.  Under  the  two  spei*ial 
allotments  made  for  it  in  the  acts  of  ^larch  3, 1881,  and  August  2, 1882, 
the  south  channel  was  dredged  U}  the  required  dej^tli  for  a  distance  of 
4,000  feet.  Tliese  imx)rovements  had  been  of  great  benefit  to  navigation, 
permitting  the  large  t-ows  in  use  on  the  river  to  reach  a  point  4  miles 
below  New  Bnuiswi<'k  at  all  stages  of  the  tide.  Tlie  commerce  of  the 
river  was  reported  in  1887  at  1,075,355  tons,  valued  at  $28,119,173,  and 
in  1889  at  1,(>51,4(>4  tons,  valued  at  $25,507,194;  during  the  past  year  it 
is  reported  to  be  1,061,425  tons,  valued  at  $29,877,305. 

The  gradual  lalling  off  in  the  commerce  from  the  nuich  larger  figure 
given  above  for  1871  is  due  to  the  i)urchase  and  partial  disuse  of  the 
Delaware*  and  Raritan  Canal  by  the  Pennsylvania  Railroad,  but  it  is 
thought  that  the  excavation  of  a  10-foot  channel  to  the  canal  locks  will 
stimulato  local  manufacture  to  an  extent  which  will  much  more  than 
offset  the  loss  of  commerce  Irom  this  source. 

During  the  past  fiscal  year  the  Government  plant,  consisting  of  a 
dredge,  tlit'ee  scows,  tug-boat,  and  additional  hired  tug,  has  been  em- 
X)loyed  constantly,  except  between  December  2, 1890,  and  April  8, 1891, 
when  the  plant  was  in  Avinter  quarters,  in  carrying  the  preliminary  100- 
foot  section  of  the  channel  toward  New  Brunswick.  Much  of  the  dig- 
ging has  been  extremely  severe,  consisting  of  more  or  less  compact  shale 
lock.  The  new  dipper,  of  smaller  size  and  stronger  structure,  mentioned 
in  my  last  annual  report,  has  been  of  great  service,  but  during  the  month 
of  June,  just  past,  the  rock  became  so  hard  that  it  (»ould  not  be  torn  ai>art 
by  tliis  means,  and  resort  was  had  to  surface  blasting  with  good  effect, 
llereafter,  blasting  will  x>recede  the  dredging  throughout  the  rocky  sec- 
tion, and  progi'ess  wiU  necessarily  be  slow.  Tlie  progress  made  during 
the  past  fiscal  year  has  resulte4l  in  an  additional  length  of  4,300  feet, 
bringing  the  lOO-foot  channel  to  within  2,800  feet  of  the  canal  lock  3 
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this  includes  a  section  of  570  feet  at  Fox  Gully,  excavated  duiTng  the 
prei'edinfr  year,  as  detailed  in  my  last  report. 

The  following  table  will  give  items  of  cost,  etc.,  and  relates  only  to 
the  woi'k  performed  during  the  past  fis(;al  year; 


Cm 


Actual 
time  (davH), 


5  rf  I    ^ 


1890. 

July 

Aii«ju»t  . . . 
Sppt«nl)er. 
October  . .  . 
XovenibtT. 
DecembeT  . 

W91. 
January. .. 
Fehriiary  . 

March 

AprO 

May 

Juno 

Totul8  nnd 
uTi'rapea . 


26 

2fi, 

2t) 

27 

2:i 

26 

26  |. 
%i  . 
26  *. 

•Si ' 

26 


1ft 
24^ 

21 
24i 

'it 


7 


16 

10^ 

17* 


24i 

26 

23 

26 

9 

84 


Si 

«  S  « 

^•^"^ 

4;  C  ? 


Cii.yds. 
423 
229 
545 
494 
490 
306 


Amount  <l^e<lJrt^<i 
depoHite<L 


anil 


Exp<'n»e8. 


a 


n 


e,w9 

1, 872 
11,387 
12.  Ifi3 

8, (Hi5 
4l»5 


495 
631 
239 


305     160    I  145 


438 


7,363 

11, 599 

3,381 


02,934 


72 


I  cars 


a  ^ 


5 

© 


S  s  5  t   I 


3c 


1,450  ' 
3, 74.S 


C.yd$. 
8.119   $1,600.83   $1,064.38 


5,620 
ll,:t87 
12. 163 

«.  005 
495 


560  I  7.923 
709  I  12,308 
739  I     4. 120 


1,31.5.80 
1,849.41 
1,770.37 
1,  839. 97 
570.38 

145.00 

154.  36 

145.00 

1, 714.  63 

1, 820.  45 

1, 697.  96 


53.61 

26.27 

61.10 

119.81 


89.52 

2. 406.  48 

129.  25 

16.12 
184.07 


t 


7,206   1 70, 140    14,624.16  |  4,150.61 


I 


18.774.77 


•3  5  C 

t.     .a 

^^  '^  "^ 

•■•    3    ..» 

H 


1  ^  iU 
If  s  c - 

:  «     -       5 
<   S   w 


fO.  328 
0.  244 
0.165 
0.150 
0. 245 


10.347 
0. 270 
0.178 
0.1 6:{ 
0.26;j 


* --.- 

0.  233 
0. 150 
0. 457 

0.  251 
0.161 
0. 493 

0.268  I   0.293 


*  TntPn-ftt  cimiiHit^d  at  4  per  cent. 

f  The  lowent  rontractor's  bid  roceivod  in  1887  for  the  work  to  b«  done  in  tliift  locality  and  of  Hiniilar 
f'h*r;»rter  wa«:  ForHiiwd  and jrravel,  43  cents  |>cr  «"ttl»ic  yard;  for  Hhalc  and  rock.  $J1.50'per  cubic  yanl. 
(S<N*  Annual  Heport,  1888.)  The  amount  of  material  removed  aw  jut  al)ove  table,  taken  at  contnu-tor'H 
IH-irf**,  would  .Hhow  a  Having  for  the  liHcal  year  of  $33,X>7.85. 

In  order  to  determine  if  possible  the  efficiency  of  the  felting  of  the 
boilers  in  saving  of  fuel,  I  submit  the  following  tables  relating  to  the 
coal  consum[>tion  for  the  working  season  of  1889  (boilers  uncovered) 
and  1890  (boilers  covered) : 

DREDGE  ALPHA. 


Season. 


Daya 
worlted. 


Total 

coal  con- 

Humed. 


Average  Avei-a^? 

'  c^onHunip-j     rp^  1      coal  cou- 
tlon  ver    ^.^i^^^L    Humption 
working  !  remo\ea.  j^r^,u|,i^ 


Poviulg. 
9.41 
7.86 


TXJaBOAT  MARY. 


Season. 


1889 
180O 


Daj's 
worked. 


I64 

k84 


Total 

coal  c<ni- 

Humptioii 


Tong. 
2:58.  51 
305.53 


Total 
milen  of 
towing. 


521.52 
1, 202.  24 


Mean  die-:  Coal  con- 
tan  re     I    Humed 

towed  per  p«*rmile 
day.      oftowin^. 


Mile*. 
3.18 
6.86 


Poundg. 
914 

484 
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In  regard  to  the  second  of  these  tables  it  should  be  stated  that  the  tows 
were  nearly  identical  in  average  weight  during  both  seasons.  The  sav- 
ing is  therefore  apparently  much  gi-eater  in  the  ca.se  of  the  tugboat 
than  in  that  of  the  dredge,  although  there  are  some  elements  which  tend 
to  modify  the  result  in  the  former  case  which  can  not  be  well  considered ; 
such,  for  instance,  as  the  general  velocity  and  direction  of  the  tidal  flow 
during  the  towing.  This  would  probably  introduce  a  slightly  diffiTent 
factor  for  two  seasons,  as  much  of  the  work  during  the  season  of  188*) 
was  done  in  the  Shrewsbury  River,  while  all  of  that  tor  1890  was  in 
the  Earitan. 

On  April  9, 1891,  the  drill  scow  previously  borne  on  my  x>roperty  re- 
turns for  this  improvement  was  transferred  to  Lieut.  Col.  G.  L.  (yillespie. 

The  river  and  harbor  act  of  September  19, 1890,  made  an  appropria- 
tion of  $50,000  for  this  improvement,  which  is  being  expended  a.s  above 
detailed  under  project  approved  October  4, 1890. 

The  expenditures  during  the  fiscal  year  amount  to  823,51il.l9,  as  fol- 
lows: 

Dredj^gy  inclading  operating  expenses,  repairs,  etc $17, 386. 97 

JRepairing  dikes  at  Middle  Grounds 1. 3118. 12 

Wharfage  of  driU  scow 101.00 

Surveying 474.68 

Drafting 300.00 

Inspection 2, 127. 13 

Administration 1, 733. 29 

Total 23,521.19 

The  amount  which  can  be  expended  profitably,  as  regards  the  efficient 
prosecution  of  the  work  during  the  fiscal  year  ending  June  30,  1893,  is 
$100,000,  and  if  appropriated  will  be  expended  in  carrying  the  im- 
proved channel  farther  up  the  river  toward  New  Brunswick. 

This  work  is  in  the  collection  district  of  Perth  Araboy,  N.  J.,  which  is  the  nearest 
^ort  of  entry.  Nearest  light-house,  Great  Beds  Light,  in  Karitan  Bay.  Nearest  fort, 
fort  at  Sandy  Hook,  N.  J. 

Amount  of  revenue  collected  at  the  port  of  Perth  Aniboy  during  the  fiscal  year 
ending  June  30,  1891,  $16,592.09. 

Original  estimate $2,093,6(52.05 

Amount  appropriated 571, 250. 00 

Amount  expended 534,206.58 

Money  statement 

July  1, 1890,  balance  unexpended , $10, 564. 61 

Amount  appropriated  by  act  approved  September  19, 1X90 50,  OCX).  00 


&\  56i.  61 
Ju^e  30,  1891,  amount  expended  during  fiscal  year 23, 521. 19 


July  1,  1891,  balance  unexpended 37,  0=t3. 42 

July  1,  1891,  outstanding  liabilities 2,  474. 73 


July  1,  1891,  balance  available 34,568,70 


Amount  (estimated)  required  for  completion  of  existing  projeot 1, 522, 412. 05 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  .Tune 

30,  1893 ! 100,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river 

and  harbor  acts  of  1866  and  1867. 
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COMMEKCIAI.  STATlsnCS. 


The  following  statistics  relative  to  the  commerce  of  Raritan  River,  New  Jersey, 
dniiiig  the  year  ending  December  31, 1890,  were  compiled  from  statements  fiiniiBhed 
by  parties  making  shipments  over  the  stream : 


ArtiolM. 


Bnfldine  mat<erla] . 

Coal 

Iron  and  ores 

MiaceUaneous  — 


Amoant. 


Tons. 

718,103 

541,594 

56,286 

345,463 


Yalna. 


12,068.358 
2, 177, 230 
1,631,685 

24,000.092 


YeaseU. 


Steam.. 
Sail.... 
BargeH . 
Kalt4s . . 


Kiimber. 


1,502 

8,018 

9,107 

225 


Average 
drafla. 


FtU. 


6 

8 
7 


ATcrago 
tonnage. 


156 
123 
175 


Total 1,661,425 


20, 877, 365 


14, 452 


The  above  table  shows  an  increase  in  the  commerce  of  9,961  tons  over  that  reported 
for  the  year  ending  December  31,  1889. 


F  10. 


IMPROVEMENT  OF  SOUTH  RIVER,  NEW  JERSEY. 

Before  the  improvement  of  this  stream  was  undertaken  by  the  United 
States  the  navigation  of  the  lower  2J  miles  of  its  course  had  been 
abandoned,  and  a  canal  dredged  at  private  expense  from  a  short  dis- 
tance below  Washington  to  Sayreville,  on  the  Earitan  Eiver.  In  1880, 
when  the  present  project  for  improving  the  river  was  adopted,  the 
mouth  of  this  canal,  on  account  of  its  faulty  location,  had  shoaled  to  a 
depth  of  6.4  feet  at  mean  low  water,  and  the  best  depth  in  the  canal, 
some  distance  above,  had  decreased  to  3.3  feet.  Above  Washington  a 
depth  of  2.7  feet  existed  to  Bissetts,  3f  milCvS,  and  2.5  feet  U)  Old 
Bridge,  the  head  of  navigation,  6J  miles  above  the  mouth  of  the  canal 
at  Sayreville.  The  range  of  the  tide  was  5.3  feet  at  Sayreville.  The 
town  of  Washington  and  numerous  brickyards  did  a  commerce  on  the 
river  valued  at  $1,249,000. 

The  present  project,  adopted  in  1880,  provides  for  closing  the  river 
below  the  head  of  the  canal,  correcting  tJie  direction  of  the  mouth  of 
the  latter,  and  obtaining,  by  diking  and  dredging,  a  depth  of  8  feet 
oiean  low  water  to  Washington,  6  feet  to  Bissetts,  and  4  feet  to  Old 
Bridge,  straightening  the  channel  at  two  joints  by  cutting  across  the 
meadow.  It  is  estimated  to  cost  $194,(>05.  There  is  no  present  pros- 
pect of  closing  the  old  mouth  of  the  river,  as  it  is  strenuously  opposed 
by  the  inhabitants,  who  issue  injunctions  whenever  an  attempt  is  made 
to  place  material  in  that  part  of  the  channel.  That  portion  of  the  proj- 
ect which  contemplates  cutting  across  the  meadow  is  also  held  in  abey- 
ance for  the  present  because  of  many  obstacles. 

An  appropriation  of  $5,000  was  miide  in  the  act  of  September  19, 
1890.  A  project  for  the  expenditure  of  this  appropriation,  continuing 
the  improvement  by  means  of  dredging,  in  rectifying  and  widening 
the  channel  near  the  Raritan  River  Raikoad  Company's  Bridge,  at  the 
sharp  bend  near  Washington,  and  at  Rourke  Reach,  about  1  mile  above 
Washington,  was  approved  October  20,  1890. 
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Specifications  were  prepared,  and  sealed  proposals  invited  by  adver- 
tisement, dated  February  3, 1891,  for  improving  the  channel  by  dredg-  ' 
ing,  in  widening  the  approaches  to  the  draw  of  the  Karitan  River 
Bailroad  Company's  Bridge,  giving  a  depth  of  4  feet  at  mean  low  water 
where  the  depth  is  now  from  0  to  4  feet;  in  widening  the  channel  at  the 
bend  below  Washington,  giving  a  depth  of  8  feet  at  mean  low  water 
where  the  present  depth  varies  from  2  to  8  feet ;  and  in  dredging  a  chan- 
nel through  the  bar  in  Eourke  Reach  to  a  depth  of  6  feet,  at  mean  low 
water,  where  the  depth  varies  from  4  to  6  feet.  Bids  were  opened  March 
10, 1891,  the  lowest  bidder  being  Edgar  M.  Payn,  at  SS^  cents  per  cubic 
yard,  scow  measurement  (abstract  herewith).  This  bid  was  approved 
and  a  contract  entered  into  March  24, 1891,  for  the  removal  of  12,000 
cubic  yards,  more  or  less,  of  material.  Work  under  this  contract  was 
begun  May  25  and  carried  on  continuously  to  the  close  of  the  fiscal 
year,  8,842  cubic  yards  having  been  removed. 

An  examination  of  the  work  done  in  the  neighborhood  of  the  rail- 
road bridge,  made  by  Mr.  C.  S.  Kelsey,  on  June  18,  gives  the  following 
information : 

The  dredging  at  the  Raritan  River  Railroad  Bridge,  over  South  River, 
proves  on  examination  to  have  been  done  as  directed,  and  is  of  decided 
assistance  to  vessels  in  passing  the  draw. 

Below  the  bridge  for  a  distance  of  350  feet  the  channel  was  widened 
on  the  west  side  by  a  cut  25  feet  wide  and  about  6  feet  deep  mean  low 
wat^r ;  above  the  bridge,  for  an  equal  distance,  the  width  was  incre^ised 
by  cuts  25  feet  and  45  leet  wide.  This  improvement  by  cutting  away 
the  bank,  which  bent  around  in  front  of  the  draw-opening  both  above 
and  below  the  bridge,  gives  a  straight  stretch  of  good  water  in  front  of 
the  draw  for  a  considerable  distance  on  either  side. 

The  draw-tender,  Mr.  French,  stat'Cd  that  the  increased  ease  with 
which  vessels  now  pass  the  draw  was  readily  seen. 

The  foreman  of  a  new  brickyard  above  the  bridge  rejwrted  that  his 
sailing  mast/crs  all  considered  the  work  a  benefit,  and  that  the  draw 
was  now  much  easier  of  navigation  than  that  of  the  turnpike  bridge 
just  below. 

The  i^hysical  changes  which  take  place  in  this  river  api>ear  to  be 
very  slow,  and  the  dredging  is  therefore  of  more  or  less  permanent 
value. 

The  expenditures  during  the  fiscal  year  amount  to  $374,  as  foUows: 

Inspection $116. 67 

Drafting 150.00 

Administration 107. 33 

Total 374.00 

The  sum  of  $30^000  can  be  expended  profitably  as  regards  the  effi- 
cient prosecution  of  the  work  during  the  fiscal  year  ending  June  30, 
1893.  It  would  be  applied  to  giving  the  channel  the  full  dimensions 
required  by  the  project. 

This  work  is  in  the  collection  district  of  Perth  Amboy,  which  is  the  nearest  port 
of  entry;  nearest  light-honse,  Great  Beds  Light,  in  Raritan  Bay,  N.  J. ;  nearest  fort, 
fort  at  Sandy  Hook,  N.  J. 

Amount  of  revenue  cnlloctrd  at  the  port  of  Perth  Amboy  duriug  the  fiscal  year 
ending  June  30,  1891,  Ji«I6,r}J.»2.0y. 

Original  estimate , $194, 695. 00 

Amount  appropriated -  - ., * 71, 000. 00 

Amount  expended .' 64, 400. 42 
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Money  statement. 

July  1, 1890,  balance  unexpended $1, 973. 58 

Amount  appropriated  by  act  approved  September  1 9,  J^SJK) 5, 000. 00 

6,973.58 

June  30, 1891,  amonnt  expended  during  fiscal  year 374. 00 

July  1, 1891,  balance  unexpended 6, 599. 58 

July  1, 1891,  amount  covered  by  uncompleUHl  contracts 4, 665. 00 

July  1, 1891,  balance  available 1,934.58 

{Amount  (estimated)  required  for  completion  of  existing  project 123, 695. 00 

Amonnt  that  can  be  profitably  expended  ^iii  fiscal  year  ending  J  une  30, 1893  30, 000. 00 
Submitted  in  compliance  with  requirements  of"  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Ahstract  ofhidsfor  improving  South  River j  New  Jersey ,  hy  dredging ^  received^  and  opened 
March  10, 1891,  under  advertisement  dated  February  3,  1891. 


Kame  and  address  of  bidder. 


Edsar  M.  Payn,  Albany,  TS.  T.* 

Rienard  Parrott,  Newburg,  N .  T 

ElUah  Brainard,  Ifew  York,  N.  T 

MoTria  &.  Cnmings  Dredging  Comi>any,  ^ew  York,  N.  Y 


Price  bid 
per  cubic 
yard,  meas- 
ured in 
scows. 


Centf. 

•n 

00 
46 


Amount 
available 

for 
dredging. 


$5, 00() 
5, 0(H) 
5, 000 
5,000 


Amount  of 
iiiat4'>rlul  that 

can  be  re- 

niovcMl  for 
price  bid  per 

cubic  VMxi. 


Cu.  yds. 

J  2. 862 

8,  HXi 

11.2:{6 

10, 870 


*Coiitract  entered  into  March  24, 1881,  for  the  removal  of  12,000  cubic  yards,  more  or  less,  of  material. 


COBIMEECIAL  STATISTICS. 


The  following  statistics  relative  to  the  commerce  of  South  River,  New  Jersey,  during 
the  year  ending  December  31, 1890,  were  kindly  furni8hed  ])y  Capt.  Luther  Adams, 
New  Brunswict,  N.  J. : 


Articles. 


Bnildioff  tnat'erial 
Coal  ana  wood  — 

PertiliEcra 

lliscelUuieous 


Amount. 


Tont. 
333,600 

21,054 
8,000 
1,500 


Value. 


$797, 816 

95,300 

22,760 

135,  325 


Total 


364,154       1,051,201 


Vessels.  '  Number. 


St«am  .. 

Soil 

Barges.. 


3, 325 
3.805 


Average 
draft. 


Feet. 


Average 
tonnage. 


6 
6 


70 
98 


7,130 


The  above  table  shows  an  increase  in  the  commerce  of  this  stream  of  53,804  tons 
over  that  reported  for  the  year  1889. 


F  II. 
IMPROVEMENT  OF  KEYPORT  HARBOR,  NEW  JERSEY. 

Keyi)ort  Harbor  was  originally  accessible  at  low  water  only  to  vessels 
drawing  less  than  4  feet.  Before  its  improvement  was  undertaken  by 
the  United  States  a  6-foot  channel  had  been  dredged  at  private  ex- 
pense, which  had  shoaled  in  1872  to  5J  feet,  and  in  1882  to  6  feet,  the 
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range  of  the  tide  beiug  4.7  feet  A  large  commerce  wa«  carried  on, 
however,  valued  at  $2,932,000. 

The  project  for  the  improvement  was  adopted  in  1873,  and  pro\idc8 
for  dredging  a  channel  4,700  feet  long,  8  feet  deep  at  mean  low  water, 
and  200  feet  wide  from  the  steamboat  dock  to  the  8-foot  contour  in 
Raritan  Bay,  at  an  estimated  cost  of  830,475. 

The  amount  expended  under  this  project  to  June  30,  1890,  was 
$30,475,  with  which  a  channel  had  been  dredged  from  the  8-foot  curve 
in  Earitan  Bav  to  Kevi)ort  Wharf,  a  distance  of  5,000  feet,  with  a  width 
of  200  feet  fbr^^the  fcst  4,200  feet,  and  1(>0  feet  for  the  remainder. 

The  commerce  of  the  harbor  had  increased  greatJy,  being  estimated 
at  $5,000,000,  besides  150,000  passengers  carri«l  annually. 

There  has  been  'no  appropriation  for  this  work  since  1882,  and  there 
have  been  no  funds  for  expenditure  since  the  fiscal  year  ending  June 
30,  1890. 

The  dredged  channel  is  stated  to  have  shoaled  in  places  to  about  0 
feet,  mean  low  water,  but  it  is  reported  that  the  commerce  as  yet  shows 
no  falling  off. 

If  it  is  the  intention  of  Congress  to  complete  this  improvement,  the 
balance  of  the  estimate,  $10,0W),  can  be  exx)ended  profitably  as  regards 
the  efficient  prosecution  of  the  work  during  the  fiscal  year  ending  June 
30, 1893,  and  would  be  applied  to  dredging  the  channel  to  the  dimen- 
sions required  by  the  project,  which  would  add  materially  to  existing 
facilities. 

The  estimated  amount  required  for  the  completion  of  the  improve- 
ment is  $10,000. 

This  work  is  in  the  coUection  district  of  Perth  Amboy,  N.  J.,  Tvhirh  is  the  nearest 
port  of  entry.  Nearest  light-house.  Great  Beds  Light,  in  Raritnn  Bay;  nearest  fort, 
fort  at  Sandy  Hook,  N.  J. 

Amount  of  revenue  collected  at  the  port  of  Perth  A  mho  v  during  the  liscal  vear 
ending  June  30,  1891,  $16,592.09. 

Original  estimate  (187r.) : $30,475 

Kevised  estimate  (18s ! ) 40, 475 

Amount  appropriate;! 'M),  475' 

Amount  expended 30, 475 

Money  statement 

{Amount  (estimated)  required  for  completion  of  existing  project $10,  000. 00 
Amount  tiiat  can  be  profitably  expended  in  liscal  year  ending  June30, 1893     10, 000. 00 
Submitted  in  compliance  with  requirements  oi  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMEUGIAL  STATISTICS. 


The  following  statistics  relative  to  the  conimerce  of  Keyport  Harbor,  New  Jersey, 
during  the  year  ending  December  31,  1890,  were  compiled  ft-ora  statements  furnished 
by  parties  making  shipments  over  this  water  way : 


Articles. 


Anionnt. 


Produce 

Building  material. 

Fertilizers 

Coal-.., 

MiscellaDeous 


Tons. 

lOf).  105 

80, 950 

:{1,  0(K) 

4,  7^1) 

],:wo 


Total 2:i2,9C5 


Value. 


$4,  532,  875 

449,  500 

155,  000 

18,300 

103,  000 


5, 258, 675 


Vessels. 


St4>am  . 
Sail . . . , 
Barges . 


Kumber. 


Averaj?©  |  Averngo 
draft.    I  tonnage. 


Fen. 


4 

07  ! 


183 


G 
6 
6 


365 
95 

185 


Increase  in  tons  over  that  reported  for  year  1889,  53,823. 
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P   12. 

IMPROVEMENT  OF  MATfAWAN  CREEK,  NEW  JERSEY. 

Before  its  improvement  by  the  Government  this  small  stream  was  ob- 
structed at  its  entrance  into  Keyport  Harbor  by  a  mud  flat  on  which 
the  best  depth  at  the  worst  section  was  3.1  feet  at  mean  low  water, 
though  the  3-foot  channel  was  too  narrow  and  tortuous  for  use.  Above 
this  flat  a  good  4-foot  channel  existed  to  1 J  miles  above  the  mouth,  and 
thence  to  the  steamboat  dock  at  Mattawan  3.5  feet,  shoaUng  to  1.8  feet 
at  the  freight  dock  600  feet  above  and  Ig  miles  from  the  mouth.  The 
range  of  the  tide  is  4.7  feet.  Notwithstanding  the  above  difflculties  it 
carried  commerce  valued  in  1880  at  $800,000.  In  1885  the  commerce  of 
the  creek  was  stated  to  be  130,000  tons,  valued  at  $2,000,000.  It  has 
since  increased  to  187,850  tons,  valued  at  $2,463,200. 

The  project  for  the  improvement  was  adopted  in  1881.  and  provides 
for  dredging  a  channel  4  feet  deep  at  mean  low  water  ana  100  feet  wide 
from  the  mouth  to  Winkson  Creek,  and  thence  75  feet  wide  to  the  rail- 
road bridge  at  Mattawan,  250  feet  above  the  freight  dock,  at  an  esti- 
mated cost  of  $33,120. 

To  June  30,  1890,  the  amount  expended  under  this  project  was 
(21,000,  with  which  a  channel  had  been  dredged,  giving  the  required 
depth  from  the  mouth  to  the  freight  dock  at  Mattawan,  with  widths 
varying  from  100  to  30  feet. 

There  had  been  no  appropriation  for  this  stream  since  1882  until  the 
present  appropriation  of  $2,500  was  made  in  the  act  of  September  19, 
1890. 

A  project  for  the  expenditure  of  this  appropriation  in  dredging  the 
channel  to  the  fuU  width  and  depth  required  by  the  project  was  ap- 
proved October  9, 1890. 

Specifications  were  prepared  and  sealed  proposals  invited  by  adver- 
tisement, dat<id  February  3, 1891,  for  dredging  a  channel  through  a 
j       bar  at  the  mouth  of  the  creek  to  a  depth  of  4  feet  at  mean  low  water, 
where  the  depth  is  now  from  2  to  4  feet  at  mean  low  water.    Bids  were 
I        opened  March  10, 1891,  the  lowest  bidder  being  the  Atlantic  Dredging 
!       Ck)mpany,  at  37J  cents  per  cubic  yard,  scow  measurement  [abstract 
I        herewith].    This  bid  was  approved  and  a  contract  entered  into  March 
'       2L  1891,  for  the  removal  of  5,300  cubic  yards,  more  or  less,  of  material. 
\       Work  will  be  begun  upon  the  completion  of  dredging  in  the  Arthur 
Ball,  as  both  works  were  awarded  the  same  contractor  and  are  included 
I       under  one  contract. 

This  -work  is  in  the  collection  district  of  Perth  Ainhoy,  N.  J.,  which  is  the  nearest 
!         port  of  entry.    Nearest  light-house,  Great  Beds  Lip^ht,  in  Raritau  Bay.    Nearest  fort, 
lort  at  Sandy  Hook,  N.  J. 
Amount  of  revenue  collected  at  the  port  of  Perth  Arahov  during  the  liscal  year  end- 
'  ing  June  30,  1891,  $16,592.09. 

j         Original  estimate • * $33, 120 

I  Amount  appropriated 23, 500 

Amount  expended 21,000 

i 

Money  statement, 

! 

Amount  appropriated  by  act  approved  Sci>teniber  19,  18:i0 $2, 500. 00 

I  July  1,  1891,  balance  unexpended 2,5(X).(X) 

July  1, 1891,  amount  covered  by  uncompleted  contracts 1, 987. 50 

I  July  1,  1891,  balance  availahlc 512.50 
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{Amount  (estimated)  required  for  completion  of  existinij  project $0, 620. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jiuie  30, 1893      9, 620. 00 
Submitted  in  compliance  witb  reciuirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Ahstracl  of  bids  for  improving  Maitawan  CreeJc,  Xetv  Jersey,  by  dredging ,  received  and 
opened  March  lOj  1891,  under  advertisement  dated  February  3, 1891. 


"Svm^  and  addrera  of  bidder. 


Bichard  Parrott,  Newburg,  X.  Y 

Jaanos  McSpirit,  Jersey  Clfcy,  N".  J / . . 

Elijah  Brainard,  New  It^ork,  N.  Y 

Atlantic  Dredging  Company,  !Now  York,  X.  Y. 


Price  bid 
per  cubic 


I   Anioant 
Aninnnt    i  that  cm\  be 
availabh"   !    removed 


^".m.dirif-.^-^«-      ^- price 
«.«^^«  »"K-  bid  per  _ 


se>ow8. 


Cents. 
63 
45 
46 
37i 


jier 
cnbic  yard. 


$2,000 
2.000 
2,  (KM) 
2,000 


Cu.  yds. 
3.077 
4.444 

4.:{:j8 

5,{U)6 


*  Contract  entered  into  March  21,  1801.  for  the  removal  of  5,300  cnbic  yards,  more  or  less,  of  material. 


COMMERCIAL  8TATISTICS. 


The  following  statistics,  relative  to  the  commerce  of  Mattawan  Creek,  New  Jersey, 
during  the  year  ending  December  31, 1890,  were  kindly  furnished  by  Mr.  J.  W.  Maggs, 
of  Mattawan,  N.  J. : 


Articles. 


Produce  

lirick 

Fertilisera 

liuraber 

Coal  and  wooil 
Misoellancons 


Total 


Amount. 


Tons. 
73,000 
70, 000 
31,000 
10, 000 
2.  550 
1,300 


187.850 


VaUio. 


$1,825,000 

280, 000 

155, 000 

100.000 

6,200 

97,000 


Vessels. 


Steam  . 
Sail.... 
Barges . 


2,463,200 


Xumber. 


2 

79 
88 


Average 
draft.' 


•Feet. 


109 


5i 


Average 
tonnage. 


75 

150 


The  above  table  shows  an  increase  in  the  commerce  of  57,850  tons  over  that  reported 
for  the  calendar  year  1887. 


F  13- 


IMPROVEMENT  OF  SHOAL  HARBOR  AND  COMPTON  CREEK,  NEW  JERSEY. 

Shoal  Harbor  is  situated  on  the  south  side  of  Sandy  Hook  Bay,  5  miles 
west  of  the  entrance  to  Shrewsbury  Eiver,  Kew  Jersey.  The  harbor  is 
formed  by  a  slight  indentation  in  the  shore  line  where  Compton  Creek 
empties  into  the  bay.  The  outer  harbor  is  unprotected  by  projecting 
headlands  or  other  natural  topogi'aphical  features.  The  creek  is  used 
principally  as  a  harbor  for  small  vessels  engaged  in  the  fish  and  oyst-er 
trade  and  contains  ample  depth  of  water  for  this  purpose,  except  at  the 
entrance,  which  nearly  inins  dry  at  low  water,  thus  preventing  vessels 
from  entering,  excepting  at  or  near  high  water. 

At  a  point  about  one-quarter  of  a  mile  above  its  mouth  the  creek  is 
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crossed  by  a  fixed  bridge  without  a  draw,  beyond  which  iio  vessels  ever 
go.  The  village  of  Port  Monmouth,  located  on  the  left  shore  of  the 
harbor,  is  the  principal  shipping  point  for  garden  truck  from  the  adja- 
cent farming  districts  and  for  fish  and  oysters  taken  in  the  bay.  These 
products  are  shipped  directly  to  New  York  City  markets,  mostly  by  a 
Kteamboat,  drawing  about  4  feet  of  water,  making  daily  tiips  between 
these  points.  At^ut  100  sloops  of  from  15  to  20  tons  burden  are 
engaged,  in  the  fish  and  oyster  trade  and  find  shelter  during  stormy 
weather  in  the  lower  reaches  of  Compton  Creek,  whenever  they  can 
enter  tbe  same.  Its  present  commerce  is  reported  to  be  35,500  tons, 
mainly  farm  produce,  clams,  and  oysters. 

The  first  survey,  with  a  view  to  its  improvement,  was  made  in  1883, 
by  Lieut.  Col.  G.  L.  Gillespie,  Corps  of  Engineers,  whose  report,  dated 
January  7, 1884,  may  be  found  in  the  Annual  lieport  of  the  Chief  of 
Engineers  for  1884,  Part  I,  page  770. 

The  plan  of  improvement  adopted  in  1884  had  in  view  the  connection 
of  the  5-foot  mean  low-water  curve  of  the  creek  on  the  inside  with  the 
5-foot  curve  of  the  bay  by  means  of  a  dredged  channel  150  feet  wide, 
and  the  protection  of  this  channel  against  shoaling  by  means  of  a  tim- 
ber dike  placed  on  the  west  side  of  the  harbor,  at  a  total  estimated  cost 
of  $64,130. 

The  first  appropriation  was  made  in  the  recent  act  of  September  19, 
1890,  the  wording  being  as  follows:  "Improving  Shoal  Harbor  and^ 
Compton  Creek,  New  Jersey,  so  as  to  give  a  channel  4  feet  deej)  at 
mean  low  water,  $5,000."  A  project  for  its  expenditure  in  dredging, 
with  the  object  of  obtaining  a  4-foot  channel  in  lieu  of  the  5-foot  channel 
as  projected  above,  was  approved  October  9,  1890.  It  is  not  the  present 
intention  to  build  the  dike  unless  tliis  shall  be  found  essential  to  the 
maintenance  of  the  channel. 

Specifications  were  prepared  and  sealed  proposals  invited  by  adver- 
tisement dated  February  3,  1891,  for  dredging  a  channel  from  the 
mouth  of  Compton  Creek  toward  Raritan  Bay,  as  far  as  the  funds 
avaOable  will  permit,  to  a  depth  of  4  feet  mean  low  water  where  the 
depths  vary  from  0  iio  4  feet  at  mean  low  water.  Bids  were  opened 
March  10,  1891,  the  lowest  bidder  being  Elijah  Brainard,  at  24f  cents 
per  cubic  yard,  scow  measurement  [abstract  herewith].  This  bid  was 
approved  and  a  contract  entered  into  March  20,  1891,  for  the  removal 
of  16,000  cubic  yards,  more  or  less,  of  material.  Work  under  this  con- 
tra(!t  was  begun  April  25, 1891,  the  amount  of  material  removed  to  the 
close  of  the  fiscal  year  being  10,808  cubic  yards,  resulting  in  a  channel 
improved  to  a  depth  of  4  feet  mean  low  water,  \^ith  a  width  of  70  feet, 
for  a  distance  of  980  feet  from  the  steamboat  dock. 

The  expenditures  during  the  fiscal  year  amount  to  $1,649.80,  as  fol- 
lows : 

Dredging  under  contract $1, 201. 07 

Inspection .- 223. 33 

Drafting 8.25 

Adminiiitratioi^ 217. 15 

Total 1,649.80 

The  sum  of  $10,000  can  be  utilized  profitably  as  regards  the  efficient 
l)ro8ecution  of  the  work  during  the  fiscal  year  ending  June  30, 1893.  It 
^'onld  be  exi)ended  in  giving  the  channel  the  full  dimensions  required 
by  the  project. 

This  work  is  in  the  coUection  district  of  Pertli  Anil)oy,  which  is  the  nearest  port 
of  entry ;  nearest  light-house,  Navesink  Light;  and  nearest  fort,  fort  at  Sandy  Hook, 
N.J, 
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Amount  of  revenue  collated  at  the  port  of  Perth  Amhov  ilnring  the  fiscul  year 
ending  June  30,  1891,  $16^592.09. 

Original  estimate $64,130.00 

Amoant  appropriated * 5,000.00 

Amount  expended 1,649.80 

I 

Money  st<itement. 

m 

Amount  appropriated  by  act  approved  September  19,  1890 $5.  OiH>.  <«) 

June  30,  1891,  amount  expendetl  during  fisca]  year 1,  t>4H.  >M» 

July  1,  1891,  balance  unexpended 8,  :iri<».  'Jfi 

July  1,  1891,  amounf  covered  by  uncompleted  ecu  tracts 1'.  7r>x.  9:< 

July  1, 1891,  balance  available .• 591.27 

r  Amount  (estimated)  required  for  cora])letiou  of  existiiijj  ]>rojer.t 59,  I'M).  (H) 

J  AmountthatcanbepTofitablyexpendedinfiscal yearendiiip.jime30,  ISJKi    10,  000.00 
I  Submitted  in  compliance  with  requirements  oi'  seetions  2  of  river  and 
t     harbor  acts  of  1866  and  1867. 


Abstract  of  bids  for  improving  Shoal  Harbor  and  Compton  Creek,  New  Jerncii.  hij  dvcdf/iHg^ 
received  and  opened  Mardi  10,  1891^  under  adrei'tisement  dated  February  S,  Ji<Ut. 


Name  and  addresa  of  bidder. 


Price  bid 


ecuwH. 


Atiiituiil  of 
IMir  cubic    I    ''^"V;""t     .uialtriuliJ.at 
yard.nua8-(  ^va.Iul.lo        rnii  Iw- r,-. 

dredging,     pno*'  bnl  ]»«»r 
!    cubic  vard. 


Richard  Parrott,  Ncwbiirg,  N.  Y. 

Elijah  Brafnard,  New  York,  N.  Y* 

Morris  &  CniningB  Dredging  Company,  Nf  w  York.  N.  Y 


(kiiU. 


eo 

24J 
45 


Ouhic  ifords. 

$4,000  ■  a.mi 

4,0(M)  Itf,  Hil 

4,  U(X)  8, 8i>8 


*  Contract  entered  into  March  20,  1891,  for  the  removal  of  16,000  cubic  yards,  more  or  loss,  of  niateriaL 


COMMERCIAL  STATISTICS. 


The  following  statistics  relative  to  the  commerce  of  Shoal  Harbor  and  Compton 
Creek,  New  Jersey,  durinpf  the  year  ending  December  31, 1890,  were  kindly  furnished 
by  Capt.  Benjamin  (xriggs,  of  Port  Monmouth,  N.  J. : 


Articles. 


Amount. 


Prodnce  and  coal 

Clams  and  ArIi 

Manure  and  limestone 
Miscellaneous 


Tong. 
25.000 

4.  (HK) 

5.  (^00 
600 


Total 


35,500 


Value. 


Vessels. 


Steam 


t75,000 
8,000  i  Sail 
11,H00 
12,  000 


106, 300 


Xumber. 


2 

100 


Average  '  Avera;;:e 
dral't.      tonnage. 


Feet 


4 

2 


496 
20 


102 


The  above  table  shows  an  increase  in  the  commerce  of  about  10,500  tons  over  that 
reported  in  1884, 
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IMPROVEMENT  OF  SHREWSBURY  RIVER,  NEW  JERSEY. 

Tte  ptoject  for  this  improvement  was  adopted  in  1879,  and  contein- 
)))ates  the  formation  of  a  channel  6  feet  deep  at  ni(*an  low  water  and 
fi'om  300  to  150  feet  in  width  from  the  mouth  of  tlie  river  to  lied  Bank, 
on  the  North  Branch,  8  miles,  and  to  Branchport,  on  the  South  Branch, 
ti  miles. 

In  its  original  condition  the  river  was  much  obstructed  by  sand  bars, 
on  which  the  best  depths  at  mean  low  water  Avere,  at  the  moutli,  3.9 
feet;  below  Highlands  Bridge,  5.4  feet  at  Lower  Rocky  Point,  3.6  feet; 
at  Barley  Point,  3.3  feet;  at  Chalmer's,  5  feet;  at  Ocftinic,  5.5  feet;  be- 
low Bellevue,  3.1  feet;  at  Sea  Bright,  4.2  feet;  at  Jumping  Point,  2.6  feet; 
at  Sedge  Island,  2.8  feet.  A  survey,  completed  in  April,  1887,  shows 
the  depth  at  these  points  to  be  5.9  feet,  7.7  feet,  3.6  feet,  7.8  feet,  7.2  feet, 
4.5  feet,  5.9  feet,  4.4  feet,  respectively.  The  changes  which  have  taken 
jilace  in  these  depths  during  the  past  few  yei\rs  are  not  material,  and 
are  due  to  the  constantly  shifting  sand  of  the  estuary  bed.  The  line 
sand  composing  the  bottom  is  so  movable  that  it  is  quite  inii)ossible  to 
foretell  the  position  or  extent  of  the  new  shoals  which  appear  each 
spring,  due  to  the  winter's  storms  and  tides;  but  during  the  summer 
the  channels  can  be  maintained  in  a  fairly  stable  condition,  because  of 
the  navigation  by  paddle  steamers  and  the  comparative  absence  of 
severe  storms. 

The  three  maps  accompanying  the  preseut  report  will  illustiate  the 
unstable  nature  of  the  river  bottom.  The  lirst  shows  its  condition  in 
the  spring  of  1889  before  dredging,  the  second  in  the  liiU  of  1889  after 
dredging  the  cross-over  channel,  and  the  third  in  the  sx)ring  of  1891, 
the  latter  indicating  the  position  of  the  tem])orary  dike. 

As  stated  in  my  report  for  1890,  a  project  Ibr  the  ex|)euditure  of  a 
jjortion  of  the  $10,000  allotted  by  the  act  of  September  19,  in  a  tem- 
porary pile^spur  dike  at  Upper  Rocky  Point  was  submitted.  This 
was  approved  October  20, 1890. 

Specifications  were  prepared  and  s(ialed  pro}>osals  invited  by  adver- 
tisement dated  February  .7,  1891,  for  building  this  temporary  pile  dike, 
by  driving  a  row  of  piles  12  inches  in  diameter  at  the  butt  as  close  to- 
gether as  practicable,  sawed  off  at  a  height  of  1  foot  above  mean  low  water 
and  connected  together  securely  by  a  n  8-i  nch  by  12-inch  wal  in  g  piece,  upon 
which  were  to  be  bolted  6-inch  sheet  piles  j)laced  in  juxtaposition  and 
penetrating  5  to  8  feet  into  the  river  bottom;  the  portion  to  be  built 
consisting  of  370  feet,  and  extending  in  the  direction  indicated  on  the 
diagram  (number  3)  accompanying  the  jjresent  re])ort.  Bids  were 
opened  March  20,  the  lowest  resi)onsible  bidder  being  George  Hum- 
plireys,  at  $7.75  per  linear  foot  of  dike  completed  (abstract  herewith). 
This  bid  was  approved,  and  a  contiact  entered  into  March  30  for  the 
construction  of  about  370  linear  feet  of  dike. 

Work  was  begun  on  April  30  and  completed  June  6,  but  before 
the  completion  of  the  dike  it  was  fouad  that  tha  extensive  scour  would 
Boon  endanger  it,  and  two  loads  of  stone  rif)rap  have  since  been  x>laced 
along  the  sides  and  around  the  clump  of  long  piles  fonning  its  ]n*esent 
terminal,  thus  increasing  its  cost  to  83,728.51,  which  also  inc'ludes  a 
small  item  of  $41.63,  allowed  as  extras,  found  necessary  daring  its  con- 
struction. 

Sufficient  time  has  not  yet  elapsed  to  Judge  of  the  effects  of  this  dike 
in  controlling  the  ebb  current,  a  portion  of  which  it  was  hoped  would 
be  thereby  deflected  into  the  cross-over  channel,  but  at  the  close  of  the 
year  a  survey  for  this  purpose  will  be  made.    It  is  not  expected,  how- 
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ever,  tliat  the  best  results  will  be  attained  until  the  dike  can  be  ex- 
tended entirely  across  to  the  flats  forming  the  middle  ground. 

The  channels  in  the  North  Branch  are  now  in  as  good  condition  as 
can  be  exi)ected,  but  slight  dredging  being  necessary  at  a  point  between 
Upper  Rocky  Point  and  Oceanic. 

The  act  of  September  19,  181)0,  appropriated  $10,0(K)  for  the  Shrews- 
bury River,  stipulating  that  $5,000  should  be  ex^yended  upon  the  South 
Branch. 

A  proje/*t  submitted  for  expending  the  $5,000  for  tlie  South  Branch 
in  dredging  at  the  bend  opposite  Sea  Bright  and  at  such  other  jyoints 
as  might  be  suggested  by  the  steaml)oat  companies  making  use  of  the 
river,  was  ai)pro%ed  October  20,  1890. 

Specifications  were  prepareil  and  sealed  proposals  invited  by  adver- 
tisement dated  Febnmry  3, 1891,  for  improving  Shrewsbury  River,  New 
Jersey  (South  Bra  \o  ,hy  Avidening  and  dee]>ening  the  channel  at  Nor- 
mandie  and  Sea  Bright,  by  dredging  to  a  depth  of  6  i'eet  at  mean  low 
water  where  the  depth  is  now  ft-om  4  to  0  feet.  Bids  were  oi>ened  March 
10,  1891,  the  lowest  responsible  bidder  being  P.  Sanford  Ross,  at  35 
cents  i>er  cubic  yard,  scow  measurement  (abstract  herewith).  This  bid 
was  approved  and  a  contract  entered  into  March  20,  1891,  for  tbe  re- 
moval of  11,000  cubic  yards,  more  or  less,  of  material.  Work  was  begun 
May  13  and  was  still  in  progress  at  the  close  of  the  fiscal  year,  when 
11,045  cubic  yards  of  material  were  removed.  The  material  is  being 
deposited  behind  the  dike  immediately  south  of  the  channel. 

The  dike  at  the  mouth  of  the  river,  controlling  the  channel  over  the 
bar,  is  said  by  the  navigators  of  the  river  to  be  one  of  the  most  useful 
and  successful  of  the  Govenunent  improvements.  This  dike  is  now  in 
very  bad  condition,  but  measiu'cs  will  shortly  be  taken  for  its  restora- 
tion. 

For  more  detailed  information  concerning  the  history  of  the  dikes 
reference  is  made  to  the  Annual  Report  on  tliis  imi)rovement  for  1889. 
These  dikes  are  in  fair  condition  and  have  proved  quite  beneficial  in 
maintaining  the  channel  of  the  lower  North  Branch  or  NaVesink. 

It  is  thought  that  an  appropriation  of  »?15,000  could  be  utilized  in 
dredging  and  restoring  the  dikes,  which  are  in  many  places  greatly  in 
need  of  repair,  and  an  additional  amount  of  §8,000  is  reccmimendeil  in 
order  to  strengthen  the  shore  line  of  Sandy  Hook  at  a  point  between. 
Life  Saving  Stations  2  and  3,  where  the  H(X)k  becomes  very  narrow  and 
liable  to  be  washed  out  and  brea(*lied  by  heavy  storms,  thus  filHng  up 
the  Shrewsbury  River  with  sand.  This  jwrtion  has  heretofore  been 
kept  in  repair  by  the  Xew  Jersey  Central  Railroad  Company,  but  jifter 
their  abandonment  of  the  route,  by  War  Department  order,  on  October 
next  the  narrow  portion  mentioned  must  be  cared  for  by  the  Govern- 
ment. 

In  addition  to  the  steamers  which  regularly  use  the  river  a  large 
number  of  small  sailing  vessels  are  engaged  iu  the  shipment  of  coal, 
sand,  fish,  and  oysters. 

The  estimated  cost  of  the  existing  project  is  $254,562,  of  whi(!h 
$214,292.88  had  been  expended  June  30,  1890. 

The  expenditures  during  the  past  fiscal  year  amounted  to  84,205.22, 
as  follows: 

Cost  of  sheet-pile  dike  (North  Branch) $!>,  92X.  51 

Cost  of  Hurvciving 2H().  51 

Cost  of  drafting 22r,.00 

Cost  of  inspection 425. 95 

Cost  of  administration 365. 25 

Total 4,205.22 
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Ihe  amount  necessary  to  complete  the  existing  project  is  $30,062. 

tins  river  is  in  the  coUectiou  district  of  Perth  Amboy,  wliich  is  the  nearest  port  of 

by;  nearest  light-house,  NavesLpk  Light;  nearest  fort,  fort  at  Sandy  Hook,  New 

ney. 

imount  of  revenue  collected  at  the  port  of  Perth  Amboy  during  the  fiscal  year  end- 

I  June  30,  1891,  is  $16,592.09. 

feijial  estimate  (revised  1887) $254,562.00 

ttonnt  appropriated 224,500.00 

aooiit  expended 218,498.10 

j  Money  statement. 

ly  1. 1890,  balance  unexpended $207. 12 

lioant  appropriated  by  act  approved  September  19,  1890 10, 000. 00 

10, 207. 12 
e ;%,  1891,  amount  expended  during  fiscal  year 4, 205. 22 

ly  1, 1891,  balance  unexpended 6, 001. 90 

ly  1.1891,  ontHtandiug  Uabilities $800.00 

ly  If  1891,  amount  covered  by  uncompleted  contracts 3,  986. 50 

4,  786. 50 

lyl,  1891,  balance  available 1,215.40 

cunt  (estimated)  required  for  completion  of  existing  project 30, 062. 00 

iDonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1893    23, 000. 00 
tobmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


!' 


ttract  of  hidafor  improving  Shrewsbury  BiveTy  New  Jersey,  South  Branchy  by  dredging, 
received  and  opened  March  10,  1891,  under  advertisement  dated  February  3,  1S91, 


Name  and  addre88  of  bidder. 


inans  D.  'Wright.  Pleasure  Bav,  N.  J. 

"kard  Parrott,  :Newbiirg,  N.  Y 

tb  Brainard,  New-  York.  N.  Y 

ford  Boas,  Jeraey  City,  N.  J.» 


Price  bid  per 

cubic    yard, 

meaaiired  in 

8CUW8. 

At  Nor- 

At  Spa- 

mandie. 

brigbt. 

CefiUt. 

CenU. 

40 

30 

65 

65 

40 

40 

35 

35 

Amonnt 

available  for 

dredging. 


$4,000 
4,0(K» 
4, 000 
4,000 


Amonnt  of 

material  that 

can  be  re- 

move<l  for 

price  bid  per 

cubic  yard. 


ChtHe  yard*. 

10,  Oh;j 

6.1.M 

10. 000 

11, 428 


*CoBliact  entered  into  March  20, 1891,  for  the  removal  of  11,000  cubic  yards,  more  or  less,  of  material. 


^ttitet  of  bids  for  constructing  timber  dike  in  the  North  Branch,  Shrewsbury  River, 
y«r  Jersey,  received  and  opened  March  20,  1891,  under  advertisement  dated  February 

h  mi. 


i 


i 

c 


• 

Xanic  of  bidder. 

Address  of  bidder. 

Rate  per 
liiK'jir  foot 
(370  foot). 

Amount  of 
bid. 

Beroarks. 

Be        J  TVirvTn nn. ...... - 

Newark.  K" .  J 

$9.70 
8.25 
8.90 
7.75 
8.47 
8.25 

$3,  589. 00 
3, 0.VJ.  50 
3, 2ft:{.  00 

Jl      m  Parpott 

*• !     ford  Kmm 

Xewbur;2,  N.  Y 

Jersey  City,  N.  J 

liroolilvu.  N.  y 

'^           fIii»nnl»¥'*"^VM             -  -  -       -  - . 

2,  807  50      T.nwpat  hirl. 

*^         KalW       - 

. . .  .do 

3. 133.  90 
3, 052.  50 

M        Dftnfortii  -. 

Now  York.  N.  Y 

nnt  available  for  diking,  $3,000. 

^raet  entered  into  March  3il  1891,  with  George  Humphreys,  the  lowest  bidder, 

9tmctixi^  about  370  feet  or  sheet-pile  dike. 
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O >M M KICCI AL  SI Ai I>1  ICS. 


The  folio wiug  st-atistics  relative  to  tlie  rommerce  of  Slirewsbury  River,  New  Jer- 
sey, during  tlie  year  ending  December  31, 1890,  were  kindly  funiieibed  by  Ca]it. 
James  S.  Throckmort-on,  of  lied  Bank,  N.  J. : 


Articlee.  ,  Amount 

I 

I  Tons. 

FertQiBern 60.  (K)0 

Coal 75,  (XK) 

Oysters  and  t\>\i a.'iOO 

Produce Lm.  000 

Misoellaneoue 260,000 

Totel 556,500 


$420, 000  St<»ain  . . 

aOO,(KK)  I  Siiil 

<>50,  000  ,  Bar^^'S.. 

l.liOO.OOO  '  lUfta... 

2,215,000 


5, 185, 000 


10; 


The  above  table  shows  an  increase  in  the  commerce  of  30,500  tons  over  that  re 
ported  for  the  year  ending  December  31,  1889. 


F  15. 

IMPROVEMENT  OF  MANASQUAN  (SQUAN)  RIVER,  NEW  JERSEY. 

In  its  original  condition  this  stream  had  a  depth  of  fi'oin  4  to  6  feet 
at  mean  low  water  for  several  miles  above  its  mouth,  and  was  obstructed 
at  its  outlet  into  the  ocean  by  a  sand  spit,  which  had  deflected  the 
stream  into  a  channel  parallel  with  the  beach,  communicating  with  the 
ocean  across  shifting  sand-bars,  on  which  the  best  depth  did  not  exceed 
1 J  feet  at  mean  low  water ;  mean  range  of  tide  2.4  feet.  In  severe  storms 
this  channel  was  sometimes  entirely  closed  by  the  sand. 

The  project  for  its  improvement  was  adopted  in  1879,  and  contem- 
plated dredging  the  lower  river  and  obtaining  by  means  of  jetties  a 
permanent  outlet  nearly  at  right  angles  to  thebeach,  with  a  depth  of 
6  feet  at  mean  low  water,  at  an  estimated  cost  of  $52,120. 

The  amount  expended  under  this  project  to  June  30, 1887,  was  $39,000, 
with  which  two  jetties  had  been  constructed,  but  neither  to  its  full 
length,  appropriations  having  ceased  in  1882.  No  permanent  improve- 
ment had  been  effected. 

In  reference  to  the  appropriation  made  in  the  recent  river  and  harbor 
act  attention  is  invited  to  the  subjoined  repoil),  which  was  approved  by 
the  Secretary  of  War,  December  30, 1890. 

New  York,  December  19,  1890, 

General:  The  river  and  harbor  act  of  September  19,  1890,  includes  the  followin^j^ 
item:  "Improving  Sqnan  River,  New  Jersey,  by  the  removal  of  obstructions  placed 
by  the  Government  at  the  mouth  of  said  river,  if,  in  the  discretion  of  the  Secretary 
of  War,  the  same  should  be  done,  two  thousand  dollars.'' 

In  reference  to  this  item  I  have  the  honor  to  submit  the  following  special  report : 

Squan  River,  also  known  as  Mauasquan,  is  one  of  the  numerous  shallow  inlets  f 
the  New  Jersey  coast,  which  quite  evidently,  at  one  time  were  open  to  the  sea,  bi  t 
subsequently  closed  by  continuous  beaches,  through  which  the  inclosed  water  th  n 
forced  a  narrow  passage.  An  instance  of  this  in  very  modem  times  is  shown  a 
Point  Judith  Pond,  on  the  coast  of  Rliode  Island. 

In  the  New  Jersey  inlets  there  is  a  marked  tendency,  undoubtedly  due  to  littoi  \ 
currents,  to  a  northward  extension  of  the  south  side  of  the  outlet,  which,  in  tj  e 
case  of  Sandy  Hook,  has  readied  a  remarkable  development.  Thi.s  developmei  t 
of  the  south  spit  usually  continues  until  the  entrance  fonns  a  strong  siiruioid  curv  >, 
and  remains  in  this  condition  until  the  southern  salient  of  the  current  thins  out  aj  i 
lYcakeus  the  adjoining  portion  of  the  sand  spit  to  each  an  extent  as  to  cause  a  ruptn  e 
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more  to  the  aonth  as  it  widened  out.  Moreover  the  ebb,  coming  down,  stmck  the 
inner  arm  of  the  Bonth  dike  at  nearly  a  right  angle,  and  mnat  either  turn,  cross  over, 
and  torn  another  right  angle,  or  else  cnt  for  itself  a  new  channel  to  the  south  and 
around  the  unfinished  end  of  the  south  dike. 

Following  the  course  of  least  resistance  the  latter  was  what  occurred.  When  this 
began  to  be  apparent  in  the  following  year,  182^,  an  appeal  was  made  to  Congress 
for  fonds  to  complete  the  shore  end  of  the  dike.  This  appeal  was  continued  each 
year  without  avail  until  1888,  when  the  work  was  stricken  off  from  the  lists  of  im- 
provements. 

Sketch  3  shows  the  condition  in  1887,  when  a  narrow  cut  had  worked  through 
around  the  entire  south  dike. 

Sketch  4  shows  the  present  condition.  ^ 

It  has  filled  up  solid  between  the  dikes  to  a  height  of  4  or  5  feffi  above  bigh  water, 
no  force  being  left  to  keep  clear  the  opening  when  once  the  ebb  had  formed  a  passage 
south  of  the  south  dike. 

Once  clear  of  the  dikes  the  channel  was  free  to  shift  about  under  its  original  con- 
ditionS;  and  has  now  reached  a  stage  precisely  like  that  before  the  commencement  of 
the  work  in  sketch  1.  Driven  back  bv  the  wall  of  sand  at  the  beach  the  current  is 
turned  against  the  outer  end  of  the  dikes  and  has  demolished  the  last  100  feet  of  the 
south  dike,  the  thread  of  the  current  passing  directly  over  the  ruins.  This  forms  an 
obstruction  having  about  the  same  depth  over  it  as  on  the  outer  bar,  1^  to  2  feet  at 
mean  low  water,  or  4  to  4^  feet  at  mean  high  water.  Were  the  whole  south  dike  re- 
moved the  channel  might  some  day  in  its  wanderings  come  back  unaided  to  the 
neighborhood  of  the  north  dike,  but  the  probable  outcome  is  that  the  mouth  will 
become  stopped  up  during  a  storm,  and  at  its  abatement  a  breach  will  occur  giving 
a  more  direct  outlet,  the  dikes  becoming  buried  up  entirely. 

To  remove  the  outer  end  of  the  south  dike  would  render  any  attempt  to  pass  the 
inlet  less  hazardous,  but  it  is  not  likely  that  any  contract^or  would  be  tempted  by 
the  ftmds  available  to  risk  his  plant  in  so  dangerous  a  locality.  Moreover  the  exist- 
ence and  character  of  the  outer  bar  limits  it-s  use  to  a  few  yachts  in  summer  and  to- 
gether with  the  railroad  facilities  presents  the  growth  of  any  commerce. 

It  would  not  seem  best  therefore  to  attempt  to  remove  any  portion  of  the  dikes, 
but  it  is  suggested  that  $300  or  more^  of  the  funds  be  made  available  for  a  survey 
showing  more  in  detail  the  proKent  (M>ndition  and  for  further  study  of  the  changes 
that  may  take  place  in  the  inlet.  Such  a  record  would  be  of  commensurate  value  to 
the  profession. 

Very  respectfully  submitted. 

C.  S.  Kklsey, 

Asaistant  Engineer, 

Capt.  Thos.  L.  Casey, 

Corps  of  Enfjineerf,  U.  S,  A, 

Respectfully  submitted. 

Thos.  L.  Casky, 
Captain y  Corps  of  Engineer 8, 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  V.  S,  A, 

(Through  Col.  H.  L.  Abbot,  Division  Engineer,  Northeast  Division.) 

There  were  no  expenditures  on  account  of  this  work  during  the  fiscal 
year. 

This  work  is  in  the  collection  district  of  Perth  Amboy,  N.  J.,  which  is  the  nearest 
port  of  entry.  Nearest  light-house,  (jieat  Beds  Light,  in  Raritan  Bav.  Nearest 
fort,  fort  at  Sandy  Hook,  N.  J. 

Amount  of  revenue  collected  at  the  port  of  Perth  Amboy,  N.  J.,  during  the  fiscal 
year  ending  June  30,  1891,  $16,592.09. 

Original  estimate  (1879) $52,120 

Revised  estimate  (1882) 72,000 

Amount  appropriated 41,  00" 

Amount  expended 39,  OC 

Money  stutement. 

Amount  appropriated  by  act  approved  September  19,  1890 $2,  (KX).  0 

July  1,  1891,  balance  unexpended 2,  000.0 

r  Amount  (estimated)  required  for  completion  of  existing  project 31,  000.  ( 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
L     harbor  acts  of  1866  and  1867. 


IPPI-NTirX  P — RKPOBT  OF  CAPTAIN  TASRV. 


OE^^r.nAt.  :  [  ha- 


l.'U  tIK 

.11x1  in 


Nkw  Tobk,  Septembiv  32,  1690. 
,  r-  rtic  liiiiioi-  tj^  8iil)iii1t  the  following  report  wii  Ui« 
'liiharye  Xellk  at  tlio  entrain*  of  Artlmr  Kill. 

I  :is  an  ob!«tra«lion  l)y  Mr.  P.  0.  Ohase  In  a 

■  ■''•-  ihelftter  being  traiisiijiU^l  to  tlia  TJupari- 

lu  ri-[i[y  9,  reiKivt  was  rt«iuf^»t*<l  as  to  whether  th« 

obNti'iiiTiun  to  tiavi>;ntioii  as  <;<^iiti'miilati-d  l>y  bw.-- 
H-bor  iii't  olMniif  M,  ISHi),  and,  if  so,  reqinistiny  an 
ri'iiioval.     A  if|Miit  with  e»timiiI<Mi  niMt  oi  i-i'moval 

;{0,  1890,  wliich  waH  appiiivctJ  by  the  Htiii^Ury  of 

tlie  owiiprw  were  thereupfin  noticed  Aiijjnst  H  that 
r«TO  leniovwl  by  thfim  within  .'Ml  (l*y.i  it  would  be 
it#<l  StiifcR  ii«  soon  ther('aft<'r  as  piivwibk-. 
:ik'(l  Aii^iiHr  \  I  wcrp  weiiT  fn  spveral  of  the  most  re- 

wrcckinjr  llniiM  in  New  York  inviting  bids  for  ilnitig 
1,  whtcti  biflH  wore  ojienctl  Srprfnibi'r  0.    Ihv.  firms 


I ,  Kpw  Y.tft  CUT.  N     I  KM) 

N.w  Ywkcity,  >'.  V  i(0 

-     Ill  «t.w*t,  New  York  r.i'.         .  ...    asi) 

ul  iilJ.  r.  liu^tcr  wafl  aceeptPd,  lUiil  tll4^  bidUrr  iiolillitl  bi  !>(»• 
I  ^  witliin  tiii^  Htipnlated  tiin*-  of  10  days, 
ri'i'k  huA  buuH  rfnuiv-wj  in  a  Hatisfaftory  miioiiur.    •     •    • 
I  tfuUy  sabtnituwi. 

Tims.  L.  rA»t:i, 
Captain,  Vorpa  of  Kngineert. 
( i.-n.  TnOMA!?  I..  ».'A«EY. 

€hi^  of  KjigiureiK,  f ',  H.  A. 


irrtBWdio 


F  17. 


>■'  1^.1.  Dor,  Kd.  IOV,  FlRit-llrd  r'lmttrnH,  • 


r 


Ofpicb  ok  niK  ('uiKi'  OK  Knoinkkks, 

Umtei)  Statks  Abmt, 
Waihington.  />.  V.,  flmmtwr  VJ,  IfHW. 
;  I  Iiiivf'  thp  honor  t«  siibniit  hci^witli  a  <x»p.v  of  roport,  datvd 
:'i        f']ipt.  TJiouias  L.  Cawoy,  Corps  of  lingineers, 
uiiy  examination  of  "PrincBss  Ba.v,  Btateti 
'..MF  York,  nifidfi  to  comply  with  provisions  of 
o!  SeptombpT  19, 1890. 


J 
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It  irt  the  opinion  of  Captain  Cjusey  and  of  Col.  H.  L.  Ablwt,  Corps  of 
En.fi:ineer8,  Division  En^iuHjr,  Northoast  Division,  that  this  bay  i«  not 
worthy  of  improvement.    I  concnr  in  their  views. 
Very  respectfnlly,  your  obedient  servant, 

Thos.  LiNroT.N  Casey, 
Brig.  6Vm.,  Chief  of  Engineers. 

Hon.  liEDFiELB  Proctor, 

Secretary  of  War, 


report  of  captain  thomas  l.  casey,  corps  of  enofxeers. 

United  States  Kn<;ineer  Office, 

New  Yorky  December  4,  1890. 

General  :  In  compliance  with  department  letter  of  September  20, 
1890, 1  have  the  honor  to  submit  the  following  report  on  a  preliminary 
examination  of  Princess  Bay,  Staten  Island,  !&ew  York,  with  a  view  to 
its  protection  by  dikes  or  other  means. 

Princess  Bay  is  a  shallow  indentation  or  bight  of  the  coast  of  Statin 
Island,  and  is  exposed  to  storms  from  the  east  to  southeast.  It  is  shal- 
low, but  serves  as  a  haven  for  very  small  boats,  which  at  high  tide  run 
into  the  mouth  of  a  creek  which  opens  into  the  bay  to  the  westward  of 
Seguine  Point. 

There  are  two  methods  of  protection  which  might  be  suggested;  one 
a  system  of  heavy  dikes  just  outside  the  deep  channel  of  Earitan  Bay, 
which  may,  however,  be  dismissed  at  once,  as  its  cost  will  be  at  least 
$300,000;  the  other  by  means  of  a  smaller  dike  parallel  with  the  shore 
line  and  extending  southwestwardly  from  Seguine  Point,  as  shown  on 
the  accompanying  sketch,*  and  the  excavation  of  an  inner  harbor  800 
by  300  by  8  feet  at  mean  low  water.    This  plan  will  cost  $40,000. 

The  object  of  the  proposed  harbor  is  to  protect  the  lie^t  of  small 
boats  engaged  in  the  oyster  and  clam  industry,  which,  from  the  inclosed 
document  from  the  Census  Bureau,  seems  to  be  very  extensive.  As  a 
protection  to  this  amount  of  invested  capital  it  would  certainly  a])pinir 
desirable  to  have  a  small  harbor  at  this  point  as  a  shelter  from  heavy 
and  sudden  storms,  but  whether  the  protection  of  a  single  industry', 
probably  controlled  by  a  few  individuals,  properly  comes  under  tlie 
head  of  improvements  for  the  benefit  of  commerce  or  is  a  fit  subject  for 
appropriations  in  the  river  and  harbor  bill  is  a  doubtful  point,  whidi 
I  will  not  attempt  to  deeide.  In  my  opinion  it  does  not  come  under  that 
head,  but  is  a  proper  subject  for  special  legislation. 

If,  under  these  circumstances,  it  be  deemed  proper  to  make  the  sug- 
gested improvement,  the  survey  wiU  cost  8500. 

Bespectfully  submitted. 

Tiios.  L.  Casey, 
Captain^  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L,  Casey, 

Chief  of  Engineers^  If.  8.  A. 

(Through  Col.  H.  L.  Abbot,  Corps  of  Engineers,  Division  Engineer, 
Northeast  Division.) 

•  Not  reprinted. 


AfPKSI'IX    r — BKI-ftHT  OF  VAPTAIS  I'AHKr.  lUUt 

{EnnDII  IHilnnrnmnl.) 

TT.  s.  Kmoikkrb  Office. 

.NVw  Ynrk.  Wwywfiw  vy,  IA"9ft 
ItwrnectliiUy  retumfd  to  Ool.  IT,  I..  Alilwit,  fMiiw  nt  Kagiutset^,  DM- 
bitm  J5nj;im*cv,  Sorlheftst  Division. 

TliU  work  i^  not  wortliv  of  imprnvf inviit. 

Tnog.  h.  Oasev, 
Captain,  Corpg  of  Engineen. 


KOHTHKAHT    DlVIHION,  EnOINKEB  OPFICB, 

jVow  York;  December  JT,  18.90. 
I  KeKiKT-tfiilly  forwurtlwl  Ut  I  he  t.'liicf  nf  Rti(rmi.-er8,  C  S.  Army. 
lu  Biy  judgiii(;i)t  IIiiK  wiirk  Is  nol  Kurtliy  ot  tniiirovcoivot. 
IJesrv  L.  Abbot, 
Ciihn«l  of  HiMineeriL 

Bvt.  Briy.  Oen^  U.  S.  A^ 

Engineer  JVorfAmxf  inriam*. 


BLi>inHNTENT>KKT  flf  CEXSirH. 


t»IU>ART>rKNT  or  nii 

I  Dui  6ra:  In  runpooM  Ut  yoar  requvst  maili'  ' 
■■■^EM>  coltntB  on  (!!•■  uurih  kIiI"  of  UarltAii  Bh.i 
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ihj9t4r  and  clam  indusirjfj  Eiekmond  County ^  Xew  York. 

CLAMS. 


SIOOIM 

Other  boats  . 
Caah  capital. 


Total. 


dumber. 


Yaloe.       OatHt. 


9 

71 


>6.350 

4,027 

500 

10,877 


1010 
0Oe 


i,9U8 


Totia  capital  invested $12,785.00 

Catch  in  1889  (44,012  bushplH) 36,442.70 

STmuber  of  men  employed 88 

OYSTERS. 


Sloops 

Other  boats 


Total. 


Nnmber. 


78 
318 


Value. 


$80,050 
20, 276 


396 


100,326 


Ontfit. 


$10,220 
4,062 


14,282 


Total  capital  invested ,  boa  t  a $114, 608. 00 

Capital  m  other  property 319.619.38 

434,227.30 


Catch  in  1889  (192,850  bu8h;Ls) 192,850.00 

Seed  (60,831  bushels) 30,165.50 


223, 015. 50 


Acres  under  cultivation . . . 
Nomber  of  men  employed. 


2, 100. 10 
490 


Fi8. 


preliminary  examination  of  hackensack  river,  new  jersii.lt, 
from  below  the  newark  and  new  york  railroad  bridge,  on 
newark  bay,  to  the  town  of  hackensack. 

United  States  Enqineer  Office, 

Kew  York,  December  5,  1890. 

General  :  I  have  the  honor  to  make  the  following  report  on  a  prelim- 
inary examination  of  the  Hackensack  Eiver,  New  Jersey,  from  New- 
ark Bay  to  the  town  of  Hackensack,  in  accordance  with  requirements 
of  Department  letter  of  September  20, 1890. 

A  preliminary  examination,  and  later  a  survey,  of  the  upper  half  of 
this  part  of  the  river  was  made  in  1888-'89,  ana  reports  submitted  to 
the  Chief  of  Engineers  on  October  24, 1888,  and  June  30, 1889.  The 
present  examination  was  confined,  therefore,  to  the  lower.  7  miles  of 
the  Hackensack  Eiver.  An  inspection  of  this  length  only  was  there- 
fore made,  and  soundings  taken  above  and  below  each  of  the  ten 
bridge  crossings  to  determine  the  relative  i)osition  of  draw  to  channel, 
and  numerous  soundings  were  made  upon  the  bar  or  middle-ground, 
below  the  lower  bridge.  At  each  wharf  inquiries  were  made  concern- 
ing the  amount  of  commerce  and  facilities  required. 
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'  ttiu  )iii,v,  oiitl  uImj 
,.  Uieoulf  iiliBtruu- 


-..■■•.  is  a  Ijiln)  I'iviT,  ilnwiuK  lUnmgli   i 
liL.llJiUof  4.a  t■)t^r,    5m-iK-4ti.m  .M   ; 
I  ,iu  rj-osH  Ntiwark  K:»y,  iIj*^  onUrt 
,  .,i,\  water  luiH  bpfiii  tii'iii^'    .n.!  eh  f..  i„ 
po»H6iuies  dppt.ha  n\i\f  ■■ 
[dtfa  for  more  than  12  in 
na\iKafion  ticinR  llif  if 
ifovement  askiil  for  i**  a  in^nnn 
thfitagh  tJie  slioal  just  ht^low  I.lii^  lower  tiridKe- 

pf  New  .Tereey. 

Sbnal  proves,  nu  examination,  not  tolieabariniiHs  Hn'  iliaiun'I, 
~^'^'ie  gronml  (iividinjftJie  i:h an ncd  below  il;i  i.. 

Jinia;;h  tlin  wf«t  hraiicli  the  flood  uisuni. 
it  w'u\i\  from  Isfwiirk  Hay  npwiird;  thi'  ■ .  i 

Hlinaln  gradually  from  thi-t  liridfji^  ii"v  i  -; 

at  Hipi'Jitnuii^trt  tUeliay,  lUid  is  unelpsH  In 
lip  lirid^e  (^nxsHt'H  tlip  rivw  Jiist  at  the  head  •  ■• 

nel  dividfs,  and  the  draw  bfins  Incatwl  |ji  f  f 

Rhiial,  wmiwls  v«8aolw  to  croHs  tills  midiiii  „.  

oJitiid  below  thrttngh  the  draw  to  the  rliiinui:!  .ilii 
wlieni  thny  cross  thfi  nboaX  in  about  7  fet-t  mean  )' 
on  the  flies,  made  beforp  the  Imilding  of  IJie  bin] 
p  same  eondilions  ftsinted  then,  itnd  nhow  that  ilu-  Imiii.iis 
ilraw  were  somi-what  rjirrksss  iu  ttxiiiK  its  iioaition.     By  mo^nue 
Itdraw  uboiit  I'M)  fpft  to  the  w^stwiud  it  would  bi.'  ni'ar  the  center  of 
iou«  I'haiiiiPl  morn  than  IKM)  feet  widp,  and  all  catisp  for  wiui- 
It  would  be  rtniovf'd.    The,  draw  in  itwdf  is  satisfact^iy,  harinji 
<i|)cniiit;s  M  feit  iu  tlip  rleiir  and  working  bv  Hbcaiu.    To  dnnlj^' 
'|r  liwid  of  Ih.-  Kho;il  would  n;ftuire  a  <;nttiiig  800  bv  '^OO  fct-t  inid 
ftlol'^l.oooiiihi.  vimls,  at  a  i-oHt  of  #7,000.     It  is  ilonbtful  if 
it  would  icuiiiiii  o]u>n  it  uuide,  lyiiij;  obliijiiely  toIliiTiinttiil)*. 
'0  niib-M  iilio\e  ihiw  liridt;.-  tlu'ii'  is  yinothcr,  tli*.'  Hiiil.son  f'oiiiitv 
tpiki".  wriniiKly  oliKlnu'lin;,'  iir(v-i;:al.ioii.     It  JiesjuMt  nbov«'  two  mil- 
bridyes,  llic  tliix^e  ln'iiij;  iiicbi.U-d  wJrhin  a  di(<t;uice  of  WiO  Iwft.    .It 
lOiH'  oi'i'iiiiifTof  :i7  fwt  elt'.ir,  and  is  jdji4-e<l  i'lospiiignin«t  the  ah- 
wt  baiiu  of  tln'  I'liannel.    lu  aiblitiou  to  the  iiiVJTOwnn'ss  of  tht» 
ln'  tinnit  cnn-miT  i'i  Njiid  to  run  foul  of  the  opening. 
111!  '     '      -  ill  comparison  with  Miese  two,  offer  iio  wtiuua 

.p  uMieree. 

It  !h<>.  east  bank  of  the  Hackeusoub,  buinjiditu- 

b.M  1    .  1    ■■  iiv.  wbirii  is  n.j.idly  .'\li-iidiui:  to  (lu-  Imnkti 


nisfbe  nddet)  the  comtuenw  above  the  Giie  Bridge,  estiiiiateil 
..f  IJWSI  .It  Jill  -.u>  t..ii«— viihu'.  «l,743,a4fl. 
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This  river  is  worthy  of  imiiroveuiL'iit,  aud  a  survey  at  the  localities  of 
the  two  obstractiiig  bridges,  on  which  to  base  a  relocation  of  the  draw 
openings  or  dredging  below  the  lower  bridge,  is  estimated  to  cost  $400. 
Eespectfiilly  submitted. 

Thos.  L.  Casey. 
CaptaiHj  Corps  of  Engineers, 
Brig.  Gren.  Thomas  L.  Casey, 

Chief  of  Engineei's^  U.  S.  A. 

(Through  Col.  H.  L.  Abbot,  Corps  of  Engineers,  Division  Engineer, 
!N^ortheast  Division.) 

[Third  indorsemo^.] 
KORTHEAST  DlYISION,  ENGINEER  OFFICE,   • 

Kew  York,  December  16,  1890. 

Eespectfiilly  forwarded  to  the  Chief  of  Engineers. 
I  concur  with  Captain  Casey  in  thinking  that  this  river  is  worthy  of 
improvement,  and  favor  the  survey  recommended. 

Henry  L.  Abbot, 
Colonel  of  Engineers,  Bvt,  Brig.  Oen.^  U.  S.  A., 

Eng^ineer  Northedst  Division, 


SURVEY  OF  HACKENSACK  RIVER,  FROM  BELOW  THE  NEWARK  AND  NEW 
YORK  RAILROAD  BRIDGE,  ON  NEWARK  BAY,  TO  THE  TOWN  OF  HACK- 
ENSACK. 

United  States  Engineer  Office, 

Kew  Tor  A',  September  5, 1S91. 

General:  I  have  the  honor  to  transmit  herewith  arejmrt  on  the 
survey  of  the  Hackensaek  River,  New  Jersey,  "fi^om  below  the  Newark 
aud  New  York  Eailroad  Bridge,  on  Newark  Bay,  to  the  town  of  Hacken- 
sack,''  as  authorized  by  the  act  of  Congress  approved  September  19, 
1890. 

The  act  of  August  11,  1888,  authorized  the  survey  of  that  portion  of 
the  river  between  the  lower  bridge  in  the  town  of  Hackensack  and  the 
Erie  Railway  Bridge,  and  a  report  and  accompanying  map,  upon  this 
portion  of  the  river,  was  published  in  my  Annual  Report  for  1889,  page 
842  et  seq.  In  order  to  complete  the  survey,  as  ordered  by  the  act  of 
September  19,  1890,  it  only  remained,  therefore,  to  investigate  that  por- 
tion of  the  river  between  the  Erie  Railway  Bridge  and  a  point  "below 
the  Newark  and  New  York  Railroad  Bridge,  on  Newark  Bay." 

The  accompanying  report  of  Mr.  C.  S.  Kelsey,  assistant  engineer,  who 
made  the  survey,  May  9-25,  1891,  will  give  the  details  of  the  work  and 
explain  the  methods  pursued  in  taking  the  thorough  system  of  current 
measurements  in  the  neighborhood  of  the  bridges,  which  form  one  of 
the  most  conspicuous  and  useful  features  of  the  survey. 

The  channels  throughout  this  part  of  the  river  are  uniformly  wide 
and  deep,  and  the  principal  obstructions  are  the  numerous  bridges  and 
a  shoal  which  partially  obstructs  the  entrance  into  the  shallower  water 
of  Newark  Bay,  and  which  di\ides  the  broad  channel  above  into  two 
channels,  corresponding  to  the  ebb  and  flood  currents. 

The  better  and  probably  more  permanent  of  these  channels,  and, 
therefore,  the  one  which  the  permanent  improvement  of  the  stream 
would  prompt  us  to  adopt,  appears  to  be  the  west  or  floo^  channel,  but 
as  the  draw  in  the  present  bridge  is  now  in  the  ebb  channel  this  would 
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to  shoal  up  and  diBappear  on  the  flats  at  the  month  so  that  all  Tessels  passing  thn 
draw  are  accnstomed  to  cross  over  the  head  of  the  shoal,  below  and  in  u-ont  of  the 
draw,  and  pass  into  the  west  or  flood  channel.  The  miDimiim  depth  on  tliis  shoal  is 
7.1  feet  mean  low  water,  and  is  directly  in  the  present  conrse  of  the  traffir. 

It  was  this  obstruction  to  the  free  navigation  of  the  channels  above  and  bplow 
which  occasioned  the  call  for  a  further  survey  of  the  Harkeusack  and  a  project  for 
improvement. 

The  survey  develops  the  fact  that  the  ebb  channel  is  not  altoffPther  lost  below 
the  bridge,  but  cuts  across  the  shoal  and  joins  the  west  channel  2,500  feet  below  the 
bridge. 

There  is  not  quite  10  feet  at  mean  low  water  on  this  cross  over,  but  9.5  and  over  for 
a  width  of  200  feet  or  2^  feet  better  than  over  the  course  now  used  by  vessels,  with 
easier  turns  and  at  a  greater  distance  from  the  draw.  An  old  map  on  file,  supposed 
to  be  a  copy  of  one  made  by  the  U.  S.  Coast  Survey  in  1836  and  before  the  bridge 
was  built,  indicates  that  this  shoal  was  then  in  existence  and  in  about  the  same 
shape  as  now  and  there  was  a  depth  of  10  feet  in  the  cross-over  channel  below  the 
shoal. 

Judging  from  the  set  of  the  currents,  as  shown  on  the  map,  and  the  character  and 
condition  of  the  channels,  a  permanent  improvement  looking  towards  the  probable 
increase  in  the  capacity  of  the  Newark  Bay  Channel  and  providing  for  the  future 
needs  of  the  Hackensack  as  well  as  present  relief  would  be  best  obtained  by  adopting 
the  west  or  flood  channel ;  and  would  include  the  relocation  of  the  draw  in  the  C'entraS 
Railroad  of  New  Jersey  Bridge,  moving  it  450  feet  to  the  west;  which,  with  the  re- 
moval of  a  slight  shoaling  on  the  west  side  of  the  channel  on  the  Kne  of  the  bridge, 
about  12,000  cubic  yards  would  make  available  the  full  ca])acity  of  the  channels 
above  and  below. 

^  The  removal  of  the  draw  would  hardly  seem  required  by  the  present  coiulitions, 
since  if  this  cross-over  channel  be  properly  buoyed  anv  vessel  that  can  now  cross 
the  bay  should  be  able  to  pass  up  through  the  draw.  Tlie  survey  of  183(5  would  in- 
dicate, too,  that  this  channel  is  permanent.  J^hould  tliese  conditions  change,  how- 
ever, no  dredging  would  seem  desirable  until  the  draw  be  relocated,  so  that  the 
improvement  can  be  applied  to  the  west  channel,  since  cross-over  channels  are  rarely 
permanent,  and  difGicnlt  to  navigate  because  of  the  cross-currents. 

Should  dredging  be  employed,  with  the  draw  in  its  present  position,  it  would  re 
quire,  to  improve  the  cross-over  to  a  channel  10  feet  deep  at  mean  low  water  and  200 
reet  wide,  the  removal  of  6,0<X)  cubic  yards  of  material,  at  an  estimated  cost  of  $2,5(X); 
to  dredge  a  channel  10  feet  deep  and  200  feet  wide  through  the  shoal  along  the  courHo 
now  used  by  vessels  would  require  the  removal  of  15,000  cubic  yards  of  material,  at 
an  estimated  cost  of  $6,000. 

The  annual  commerce  of  the  river,  as  given  in  detail  in  your  report  of  December 
5,  1890,  reaches  a  total  of  258,140  tons,  valued  at  $1,743,315. 

From  a  consideration  of  the  above  facts,  and  those  set  forth  in  your  report  of  Jmie 
30, 1889,  on  the  Hackensack  above  the  Erie  Railroad  bridge,  the  needs  of  the  latter, 
as  provided  for  in  your  project,  estimated  to  cost  .^60,000  and  benetiting  95  per  cent, 
of  the  total  tonnage,  or  55  per  cent,  of  the  total  valuation,  would  seem  to  be  the 
most  pressing,  should  any  appropriation  be  made  by  Congress  for  the  general  iio- 
provem^nt  of  the  Hackensack  River. 

I  would  respectfully  recommend  that  a  blue-print  of  the  survey  be  sent  the  Light- 
Honse  Department,  and  they  be  requested  to  properly  buoy  the  cross-over  channel 
and  inform  navigators  of  its  existence. 

The  second  section  of  this  sui-vey  calls  for  little  comment. 

A  deep  channel  extends  from  bank  to  bank.  Three  bridges  are  located  within  a 
distance  of  800  feet,  and  the  draw  in  each  bridge  is  located  close  against  the  west 
bank  of  the  channel.  The  Turnpike  Bridge,  belonging  to  Hudson  County,  is  the 
worst  obstruction,  having  only  one  opening  of  38  feet,  and  the  currents  setting  foul 
of  that,  as  indicated  on  the  map,  and  with  no  opportunity  between  bridges  to  acquire 
steeragewav  and  control  of  a  vessel.  The  present  traffic  requires  a  draw  with  two 
openings  oi  from  40  to  60  feet  in  the  clear,  properly  located  with  reference  to  the 
lower  bridge  draws.  The  need  for  any  longer  continuing  the  existence  of  the  inter- 
mediate or  Pennsylvania  Railroad  freight  bridge  ij^  questioned,  as  one  good  bridge 
would  answer  the  purpose  of  the  two  old  ones.    They  both  serve  the  same  Ibie. 

Very  respectfully  submitted. 

C.  S.  Kelsey, 

Assistant  Engjneer, 

To  Capt.  Thos.  L.  Casey, 

Coi-^s  of  E^ngineerSf  U.  S.  A, 


APPENDIX  G. 


IMPROVEMENT  OF  DELAWARE  RIVER,  PENNSYLVANIA  AND  NEW  JER- 
SEY,  SCHUYLKILL  RIVER,  PENNSYLVANIA,  AND  RIVERS  IN  SOUTHERN 
NT^W  JERSEY;  HARBOR  IMPROVEMENTS  IN  DELAWARE  RIVER  ANI> 
BAY;  CONSTRUCTION  OF  PIER  AT  LEWES,  DELAWARE;  DELAWARE 
BREAKWATER,  DELAWARE. 


REPORT  OF  MAJOR  C.  W.  RAYMOND,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30, 1891,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS, 

IMPROVEMENTS. 


1  Delaware  River,  Pennsylvania  and 
New  Jersey. 

2.  Harbor  between  Philadelphia,  Penn- 

sylvania, and  Camden,  New  Jersey. 

3.  Schulykill  River,  Pennsylvania. 

i  Ice-harbor  at  Marcus  Hook,  Pennsyl- 
vania. 

5.  Ice-harbor  at  head  of  Delaware  Bay, 
Delaware. 

t  Construction  of  iron  pier  in  Dela- 
ware Bay,  near  Lewes,  Delaware. 


7.  Harbor  at  Delaware  Breakwater,  Del- 

aware. 

8.  Rancocas  River,  New  Jersey. 

9.  AUoway  Creek,  New  Jersey. 

10.  Maurice  River,  New  Jersey. 

11.  Removal  of  wrecks  from  Delaware 

Bay  and  River. 

12.  Removing  sunken  vessels   or    craft 

obstructing  or  endangering  navi- 
gation. 


EXAMINATIONS  AND  SURVEYS. 


13.  Shark  River,  New  Jersey. 

H.  Sound  between  Barn*^,£jJit  Bay  and 
Great  Egg  Harbor  Bay,  Now  Jer- 
sey. 

15.  Little  Egg  Harbor  Bay  and  Inlet,  in- 
liluding  Great  Bay,  New  Jersey, 
with  reference  to  estahliHliing  a 
harbor  of  refuge. 

K.  Thoroughfare  from  Cape  May  to  the 
Great  Bay  north  of  Atlantic  City, 
Kew  Jersey. 

^'  Cape  May  City,  New  Jersey,  for 
breakwater. 


18.  Pensauken  Creek,  New  Jersey. 

19.  The  West  Branch  of  the  Susquehanna 

River  in  the  State  of  Pennsylva- 
nia. 
2().  Toms  River,  New  Jersey. 

21.  Goshen  Creek,  New  Jersey. 

22.  Delaware  Bay,  with   a  view  of  de- 

termining the  best  site  near  the 
mouth  of  the  same  for  a  national 
harbor  of  refuge  suitable  for  deep- 
draft  vessels. 


HARBOR  LINES. 
123.  Establishment  of  harbor  lines  in  the  port  of  Philadelphia. 


United  States  Engineer  Office, 

FhiladdpMaj  Fa,,  July  9j  1891. 

■ENERAL:  I  have  the  honor  to  transmit  herewith  the  annual  reports 

ft   the  works  of  river  and  harbor  improvement  in  my  charge  for  the 

fi  il  year  ending  June  30,  1891. 

Very  respectfully,  your  obedient  servant, 

C.  W.  Eaymond, 

Major  J  Corps  of  Ungineers. 

rig.  Gen.  Thomas  L.  Casey, 

C/iief  of  Unfjineers,  U.  S.  A. 
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G  I. 

IMPKOVEMEXT  OF   DELAWAKE   KIVEK,  PENXtiYLVANIA   AND  NEW  JI:R- 

8EY. 

At  the  beginning  of  the  fiscal  year  a  balance  of  $r»(),054.92,  exclusive 
of  outstanding  liabilities  but  inclusive  of  the  aiiuniut  covered  by  exist- 
ing contracts,  was  available  from  the  appropriation  of  August  11,  I881S. 
The  river  and  harbor  act  of  September  19,  1899,  contaiiunl  an  appro- 
priation of  $250,000  for  improving  Delaware  Ki\  er  from  Trenton  to  its 
mouth,  $10,000  of  which  was  to  be  expended  on  the  Kancocas  Kiver, 
one  of  the  tidal  tributaries  of  the  Delaware.  The  imi)i(>vement  of  tlie 
Bancocas  River  is  made  the  subject  of  a  special  report. 

The  expenditures  during  the  past  fiscal  year  have  been  apj)lied  for  tlie 
furtherance  of  the  approved  project  based  upon  the  recommendations 
of  the  Board  of  Engineers  of  1884^  for  the  permanent  improvement  of 
the  Delaware  River  by  the  formation  of  a  channel  600  feet  wide  and  26 
feet  deep  at  mean  low  water  from  Philadelphia  to  the  sea,  and  for  the 
improvement  of  the  Delaware  River  between  Trenton  and  Bridesburg, 
in  accordance  with  the  project  approved  February  28, 1890,  for  the 
formation  of  a  channel  12  feet  deep  at  mean  low  wat<ir  over  Kinkora 
Bar. 

The  expenditures  have  been  applied  to  the  following  operations: 

1.  Examinations  at  Kinkora  Bar,  Five-Mile  Bar,  and  Mifflin  Bar,  to 
determine  the  action  of  works  already  built  upon  the  channels  at  these 
localities. 

2.  Jtaiprovement  of  Kinkora  Bar. 

3.  Improvement  of  Bulkhead  Bar. 

These  operations  will  be  described  in  the  above  order,  except  that 
examinations  where  works  are  in  progress  will  be  considered  in  con- 
nection with  those  improvements. 

1.  EXAMINATIONS  OF  THE  BIVEB  AT  VARIOUS  LOCALITIES. 

Five  Mile  Bar, — ^This  obstruction  lies  directly  above  the  upper  end  of 
Petty  Island  in  the  port  of  Philadelphia.  The  works  existing  for  its 
improvement  consist  of  a  dike  extending  from  the  New  Jersey  shore  at 
Fishers  Point  to  within  2,000  feet  of  the  head  of  Petty  Ishind.  At  the 
close  of  the  previous  fiscal  year  the  dike  had  reached  an  extension  of 
4,500  linear  feet,  of  which  the  upper  3,500  linear  feet  consisted  of  a  ran- 
dom stone  dike  founded  upon  a  brush  mattress  siU,  and  baeked  with 
gravel  and  bowlders  derived  from  the  excavation  of  the  channel  at  Port 
Eichmond,and  tJie  lower  1,000  linear  feet  of  a  pile  dike  filled  with  stone. 
The  tops  of  these  constructions  were  carried  to  a  height  of  2  feet  above 
mean  high  water.  This  dike  has  not  been  extended  during  the  past 
fiscal  year. 

At  the  close  of  the  fiscal  year  of  1890  the  action  of  the  dike  had 
formed  a  channel  across  Five  Mile  Bar  llj  feet  deep  at  mean  Ioav  water 
and  about  500  feet  vnde.  The  examination  recently  made  shows  that  i 
channel  from  12  to  13  feet  deep  and  150  feet  wide  now  exists  across  tl  5 
bar  ;  that  the  flood  tide  channel  north  of  the  bar  has  materially  mov<  I 
upstream,  and  with  this  movement  the  12  and  18  foot  contours  of  tl  3 
flood  channel  in  the  vicinity  of  the  crossing  have  rolled  fi^om  150  to  2C  ) 
feet  to  the  southward  ;  w ith  this  displacement  of  the  bar  there  has  l)ef  i 
at  the  crossing  a  downstream  movement  of  its  lower  end  of  about  3^  ) 
feet.  In  general  teims  the  changes  which  have  occurred  during  tJ  3 
past  fiscal  year  have  been  advantageous. 


ArPi:siux  o — biii'ort  of  major  batmond. 
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i    V  iiliiiui,  II)  iiiilakbt'low  Pliiludf-Jphia. 
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Mni  extending;  tWmi  tlif  Pann.tyix'nniil 

d  Tu  till'  lii>;ia  .if  Maiflftii  Irtland.  a  di-*tjiiic<-  of  7,200 

■f  tlie  diki^  is  tlic  imjiroveiiii'iit  nf  tin-  main  sliip  cltaii- 

r  by  the  cnficfiitration  ol"  the  lidal  riini3urs.     TUb 

i>d  in  1SS5  and  einuy>l«»tt'd  to  tli(>  hvi;;lit  of  mcao  low 

biter  ia  Si:)tU;iuber,  lSS>i;  Hiuce  that  date  no  additloufi  have  been  mad» 

nibttyrork. 

\t  tlie  Hosp  nf  the  tliical  year  18!W  a  chaniit'I  acn>aH  the  bar,  drcdjfi^d 

1«*S,  parried  a  mpan  low-wator  dcptli  of  25fw>t  iu  a 

i.iiiiimnui  M-i<IIU  of  tiiMi  ftxit  and  a  dtiplii  of  24  feet  in  a 

'   >vid<-'.     The  KXniiiiiiMtioii  iweutly  made  showH  that  lb(< 

■  lias  been  rediii-ed  In  width  to  175  feet,  but  the  li4-foot 
Ills  umrbaiifjed.     While  tliese  ehanges  huv«  slightly  re- 

B  width  and  depth  over  the  iipijcr  end  of  the  liar,  the  lower 
the  channel  has  niatciially  iiiereased  both  in  width  and  dnjiCti. 
1b(^  ffw^iient  exiiiiiiiiatitins  made  at  MitHiit  Bar  since  the  conj- 
f  the  dike  to  the  jdanc  of  mean  low  water  in  1888  it  is  nvid«nt 
laititain  a2(f-fooI  low -water  ilepth  iii  a  ehaiuiel  GdO  feet  wide  . 
A  bar  the  Hreseiit  dike  imiween  HoK  and  Maiden  Islands  will 
ti  inateriiuly  rainiGd  iji  height.  The  <'ost  of  raisiii^^  this  dike  ta 
ineof  high  water  will  be  about  410U,0Uil,  and  Hhould  fitcdRbmome 
bble  the  work  iiuf;ht  with  advantage  be  undertiikea  in  iM'2. 

2.  IMPKOVBMTINT  l)V  KIJfKOEA  BAB. 

rtily  is  situated  in  the  twich  of  river  between  Treuton,  S".  .T„ 
jcibtiriir,  Pa.,  and  atwnt  2fl  milen  above  the  font  of  Ulitrkftt 
jlwlelpliia.  In  itH  natural  conilitloa  Kinkora  J^ar  iriirriiMl  a, 
"h  «f  li  feet  at  mean  low  wan-r  and  foniied  the  only  nbstrue- 
2-fuot  low-water  ehanuel  a»  liir  up  river  as  Whitehill  or  to 
nilea  of  Trenton.  " 

t  for  the  improvement  of  this  hMalit>.  ,.  imy 

wmI  the  formation  of  a  12-foot  low  i>  .ss 

■  ni<l  of  a  dike,  partly  idoHinfj  the  ;-  n  - 
snppleuietited  by  dredging  on  the  1il  ,  .  ,  j-(>(I 
efnndM  available  for  this  work  wore  s'l^UUU  dtiiveil  ih>m 

"     6  of  188(W88IS. 
»  of  April  ai,  18iW.  a,  i;outract  wii»  mitei-vd  into  with  Wil- 
nr  for  the  mustrui-tion  of  fiflO  linwvr  feet  of  ]iile  and  Mim^ 
i  nnil  on  duly  17.  LSW.  sm  iiyieement  wa.^*  uiiule  with  K.  II.  llityuor 
the  coUJitntoUou  of  2U0  liuisar  feet  of  enilhont  uuibankment  liH^ed 
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with  stone.  This  latter  work  covered  the  gap  which  would  otherwise 
have  existed  between  low  and  high  water  Imes. 

This  work,  which  was  in  progress  at  the  close  of  the  previous  fiscal 
year,  was  completed  on  September  11, 1890. 

Under  date  of  August  21, 1890,  a  contract  was  entered  into  with 
Frank  C  Somers  for  the  dredging  required  in  the  formation  of  a  chan- 
nel 100  feet  wide  and  12  feet  deep  at  mean  low  water.  This  work  was 
accomphshed  September  6, 1890,  by  the  removal  of  15,454  cubic  yards 
of  sand  and  mud.  Under  an  agreement  with  Frank  C.  Somers,  dated 
September  6,  1890,  a  further  qiviiitity  of  15,102  cubic  yards  were  re- 
moved in  widening  the  previously  dredged  channel  to  about  175  feet. 
Under  this  contract  and  agreement  an  aggregate  of  30,550  cubic  yards 
were  removed  at  a  cost  of  7.9  cents  i)er  cubic  yard. 

From  an  examination  made  at  the  close  of  the  fiscal  yearl  t  is  found 
that  a  channel  with  a  depth  of  about  9J  feet  at  mean  low  water  is  car- 
ried across  the  bar.  The  action  of  the  dike,  extending  from  the  lower 
end  of  Newbold  Island  and  partly  closing  the  slough  south  of  the 
island,  has  resulted  in  reducing  by  about  300  feet  the  former  distance 
between  the  11 -foot  contours  above  and  below  the  bar  and  has  pro- 
duced a  valuable  downstream  extension  of  the  lower  end  of  the  island. 
It  may  be  anticipated  that  this  favorable  action  of  the  dike  will  be 
progressive. 

3.  improve:ment  of  bulkhead  bar. 

This  locality  is  situated  about  36  miles  below  Philadelphia,  or  about  3 
miles  above  Fort  Delaware.  In  its  unimproved  condition  the  shoal 
carries  from  20  to  21  feet  at  mean  low  water,  and  although  the  channel 
across  the  bar  has  been  repeatedly  deepened  by  dredging,  it  soon  re- 
turns to  its  original  condition,  and  forms  the  most  marked  obstruction 
to  commerce  in  the  navigation  of  the  river  between  Philadelphia  and 
the  sea. 

The  project  of  the  Board  of  Engineers  of  1884  for  the  iuii>rovement 
of  this  locahty  proi^osed  the  construction  of  a  random  stone  dike,  alK)ut 
14,000  feet  in  length,  brought  to  the  height  of  mean  low  water,  and  ex- 
tending along  the  easterly  side  of  Bulkhead  Shoal  from  the  upper  end 
of  Pea  Patch  Island,  up  stream,  in  a  curved  line  ax>proxiniately  parallel 
to  the  New  Jersey  shore  opposite. 

For  reasons  given  in  the  Annual  Eeport  of  the  Cliief  of  Engineers 
for  1890,  page  872,  a  project  was  submitted,  and  approved  May  15, 1890, 
in  which  pile  dikes  filled  with  stone  were  substituted  for  the  previously 
proposed  random  stone  dikes,  and  east  and  west  dikes  in  place  of  the 
single  dike  along  the  west  side  of  the  channel.  Under  this  revised 
project  the  lengths  of  the  east  and  west  dikes  are,  respectively,  4,200 
and  6,800  linear  feet,  and  their  estimated  cost,  $280,000. 

Under  date  of  July  26, 1890,  a  contract  was  made  with  Colin  McLean 
for  the  construction  of  2,600  linear  feet  of  the  east  dike  ;  and  on  March 
5,  1891,  a  contract  with  Isaac  H.  Hathaway  for  the  construction  of  th< 
remaining  1,600  linear  feet  of  the  east  dike. 

During  the  fiscal  year  work  was  in  progress  under  Colin  McLean'^ 
contract  on  2,400  linear  feet  of  dike,  of  which  1,300  linear  feet  was  prac 
tically  completed.  Under  the  contrac-t  with  Isaac  H.  Hathaway  worl 
was  in  progress  on  400  linear  feet  of  dike,  none  of  which  was  completet 
at  the  close  of  the  year. 

The  number  of  deep-draft  vessels  navigating  the  Delaware  Eive: 
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HiTJii|[  mnoli  increased  dnrinf  tbe  pmsenC  <t«i>son,  the  shoal  arou«  ut 

Bolkbead  Bar  were  fntind  to  lie  a  very  aimoyioe  ohslmction  to  oom- 

ree.    As  a  measure  of  tempuniry  n-liet  an  agrwiueiil.  ander  date  of 

y23,  li^l,  was  ritade  with  the  Atneri''aii  l>re<lKi"K  Company  to 

i" '!•' yard»uf  material, at  I8(.-eu(»pc'r cubic  yard, 

iiiiiel  atTosa  the  bar  alxiut  SOU  feet  wide  and  24 
i-.or.  At  thecluiteof  the  fiscal  year  42,287  cabic 

It  If ;  III,  ,  ,i^-i^B  will  be 


<  ■    iLuy  vulUitblc  vll'ucLoi;  iliK  bar  which  il  i>  'I  vt; 

■..'no  close  of  tliu  jtrt^sttut  riuasou  the  east  ii'  bo 

'■'ed.  aud  it  is  anticipated  that  the  interval   '  i  bo- 

>' (mnmencemeiit  ol' the  work  next  rtea^u  t<iii  wu  MniKitut  to 
.-Irate  it«  «ff«rt  uiwu  the  bar,  aud  also  lUniish  the  uvx^i^aty 
'  T  the  exact  location  of  the  companion  dike  ou  the  wc»t  side  of 


_pb:^mH-ti"tl  Co  ti;ivi;..Mlin(i  lli;)l  rlMM|i'(ir;lIi'!-"f  rnnitiicH'i'  K'ijuire 

Wt  posiiible  improvement.     Kor  this  ri'ti.ion  it  w  considered  de- 
bat  available  fund»  Khun  Id  bo  ljr!4t  applied  to  the  cuiiipleUcHi 
roTk»  projected  for  the  iuiprovenienl  of  Btilkhcjul  Bar,  iii^  pro- 
tWed  for  in  my  iiroject  submitted  October  3, 1890,  aud  approved  Orto- 
Ur  15,  1890,  for  Che  application  of  the  appropriation  of  September  19, 
im. 

■■  !i*)BwaTB  Hirer  U  tribntu-y  to  th«  roUuwiit^  cnlli'vlloii  dl«triat«:  lV«Dt«n, 
■■■Iphia.  Wilmington. mill  Bri.lHotuii.     ThtMimuuiitufrevtMiiMCullMtod In  tbCMi 
-      -..  .iQrint:  liui  ytfur  nuitintc  UiC'iuliat  31.  1890,  v/m  ■i:n,b83.i:X}.eB. 
.r;,i,r<  .i,.:i  f„r  1  iu Ti iw MUlUi C  of  l}t>1a<irani  HIvM  ttotn 

«..  $1.252, 000. 00 

",  ISfll ^     Li>tffl,S5fl.55 

<  I  FireMQt  pralMt  to  Jnu»  30, 1891 „.       900,000,00 

rit  iirojocl  to  June  30, 1891 CBei,S59,5S 

Money  statement, 

hly  1, 1880,  bolMiCB  tmecpetided «e9.(l6ftaa 

^want  ■ppropri»teU  1>]' Mt  approved  Seplembar  19, 1800 MO^  001X00 

ac^068.sa 

IS  80,  tSOl,  unonnl  Bzp«nil«d  dnrliigflaoal  j»m 37,ilT.  77 

'  Jftlj  1.  lasi,  bulMiCie  <iii«>penil»d 371,640.45 

Jilj  I,lWl,aiitataudlDK  UnbillUw 913,803.  SI 

Jnlr  1, 1801,  UDounl  uovhkiI  bj  nnotinipleted  oontvsoU T%5<i3.a3 

^^  85.38I.S3 

^^bgJr  1, 1801,  bitliiiio«  avatlable t86,3TS.]S 

^^^BfAamnt  (««tl"iA(<'<l)  rcojuirei)  rot  complntiou  of  existiof;  ]iro}*o* 1,725,000.00 

^^^H  AmoiiDt  tiiat  nui  )i«  tinifltably  Bipooilod  in  liscftl  year  unUng  Janr 

^Ht     30.1803 100,000.00 

^^■1  Snbmltlnd  In  i-'iiii)<IUD*-e  with  rwinlrninentaof  Motions  3  of  tivorMid 
^^B^    huhai  aria  i>r  HUdS  and  1887. 
^B  %m  Ul OS 
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Ahsiract  of  proposals  for  eonstrucHng  a  pile  and  stone  dike  in  the  Delaware  Siver  at 
JSnlkhead  Mar,  opened  July  17, 1890,  'by  MaJ.  C,  W,  iaymond,  Cwp9  of  Engineers, 


TXo, 


1 
2 
3 
4 

5 
6 
7 
8 


Nsme  and  addieM  of 
bidder. 


Approximate  qnantltlea. 


Delaware 
pinepilea, 
80,006  lin* 
feet. 


Ira  Lunt,  New  Castle, 

Del 

I,  H.  Hathaway  &,  Co., 

PliUadelpUia^Pa.... 
Colin    McXean,   New 

York,  K.  Y 

Alvin  K.  Morrison  Co., 

WilminKton,  Del  . . . 
Davis  &  Irvfn,  Phil*- 

delpliia.  Pa 

William     T.    (rftvnor, 

FaTetfceviUe,  N.*  Y. . . 
Goorffi*  C.  Piatt,  Phila- 

delpbia,  Pa 

Joaeph  S.  AJlen,  phila- 

dolphia,  Pa 


■  Wrought 

>iAr^     oak  lini-  j   Hcrewa, 
iJufflAn    1^^  68,000  bolts,  and 

)et.B.M.  ^Q^^ 

'  pounds. 


feet, 


PerUnMr 
foot 

$0.18 

0.18 

0.111 

0.13} 

0.14 

0.15 

0.13 

0.13 


Pw  1,000   Per  1000        Per 
/Mt,B.M:/eet,B.M:    pound. 


136.00 
35.00 
35.00 
34.00 
37.50 
87.00 
34.00 
35.00 


$30.00 
38.00 
35.00 
38.50 
44.00 
89.00 

40.  oa 

'•37.00 


$0.04 
0.04 
0.04^ 
0.03 
0.03 
0.03 
0.03| 
0.03i 


Drift- 

l>oUs  and 

spikee, 

10,000 

pounda. 


Per 

pound. 

$0.03^ 
0.04 
0.03^ 
0.03^ 
0.03 
0.03 
0.03| 
0.03 


Stone  flU 

ing,  17,000 

cubic 

yafnla. 


Pereu^c 
yard. 

$1.38 

1.33 

1.31 

1.30 

1.35 

1.35 

1.37| 

1.35 


'Anoimt* 


$48,462.00 
«7,484.00 
41, 845. 00 
42, 850. 50 
44, 822. 00 
46, 202. 00 
43,825.00 
48.376.00 


Contract  (dated  July  26,  1890)  entered  Into  with  Colin  McLean.    In  progreBS. 


Ahstraet  of  proposals  for  dredging  in  Delaware  Biver  at  Kinkora  Bar,  opened  August  16, 

1800,  hy  Maj,  C,  W.  Raymond,  Corps  of  Engineers, 


No. 


1 
2 
3 


Name  and  address  of  bidder. 


Frank  C.  Somers.  Camden,  N.  J 

Michael  Hiutou,  Bortlentowu,  X.J 

Amerioan  Dredging  Company,  Philadelphia,  Pa 


Approximate 

quantity  of 

mat<<rial  to  bo 

•    removed, 

15,000  cubic 

yards. 


Per  cubic  yard. 
$0.07  A 
.18 
.09 


Amoonti 


$1,186 
2,700 
1,350 


Contract  (dated  August  21, 1890)  entered  into  with  Frank  C.  BomeiB. 
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IMgkt  movemmi. 

GroMtoiis. 

Axrirliig,  fbrelni 1,420,223 

Departing,  foreiga w.^ 1,602,771 

AniTing,  domemio 8,746,877 

Departing,  dnmettio ^ 4,e86,3»0 

TdHa U,  858, 270 

Vessel  movement. 


tmmIs,  fbrdgn  trade,  tRirlng CIS 

fiBUing  Teasels,  foreign  trade,  arriving n7 

Bteam  Teasels,  foreign  trade,  departing 829 

Sailing  vessels,  foreign  trade,  departing « 476 

Steam  vesaols,  domestic  trade,  arriving 0,678 

fiafling  vessels,  domestio  trade,  arriving 6,420 

Canal-Doate  and  barces,  domestio  trade,  arriving 17,110 

Rafts,  domestio  trade,  arriving 205 

Steam  vessels,  domestio  trade,  departing 9,786 

SaiUng  vessels,  domestio  trade,  departing 4,208 

Ganal-boAts  and  barges,  domestio  trade,  departing 18,358 

Safta,  domestio  trade,  departing • 235 

Total 67,638 

Tonnage  of  Delaware  Riyer  to  and  from  Wilmington,  DeL,  not  inolnded  in  the 
iigngoing  statement  of  freight  movement;  852,924  groas  tons. 


G  2. 

mPROVEMENT  OF  HARBOR  BETWEEN  PHILADELPHIA,  PENNSYLVANIA, 

AND  CAMDEN.  NEW  JERSEY. 

The  adopted  project  for  this  improvement  is  contained  in  the  report 
of  a  Board  of  Engineers^  dated  March  30, 1888,  and  published  in  the 
Annual  Beport  of  the  Chief  of  Engineers  for  1888.  It  provides  for  the 
removal  of  Windmill  and  Smith  Islands  and  the  adjacent  shoals  so  as 
to  form  a  26-foot  channel,  about  1,000  feet  wide,  or  wider  if  found  prac- 
ticable during  the  progi*ess  of  the  work,  along  the  front  of  the  revised 
Philadelphia  whari  line,  from  Eaighn  Point  to  the  foot  of  Petty 
Island*  It  is  farther  proposed  to  widen  the  Pennsylvania  Channel  at 
Petty  Island  so  as  to  give  it  a  width  of  about  2,000  feet,  a  depth  of  26 
feet  over  a  width  of  about  1,000  feet  more  or  less,  the  channel  sloping 
to  a  depth  of  12  feet  in  the  remaining  width,  and  a  resulting  cross- 
section  at  half  tide  of  about  55,000  square  feet.  The  cost  of  the  dredg- 
ing required  to  carry  out  this  project  was  estimated  at  $3,500,000. 

At  the  beginning  of  the  fiscal  year  title  to  the  lands  necessary  for 
the  improvement  had  been  vested  in  the  United  States,  and  the  sum 
of  $200,000,  being  part  of  the  appropriation  made  in  the  river  and  har- 
bor act  of  August  11, 1888,  was  available  for  the  commencement  of  the 
work. 

The  act  of  March  2, 1889,  making  appropriations  for  the  naval  serv- 
ice for  the  fiscal  year  ending  June  30, 1890,  provided  $75,000  for  dredg- 
ing and  filling  in  at  League  Island,  and  authorized  the  Secretary  of 
the  Navy  to  coox)erate  with  the  Secretary  of  War  in  the  expenditure  of 
this  sum  in  utilizing  any  material  that  may  be  removed  from  adjacent 
waters  under  appropriations  made  by  Congress. 

A  project  for  the  application  of  these  sums  was  submitted  on  July 
16, 1890,  and  modified  and  approved  on  July  28,1890.  It  provided  for 
the  application  of  the  sum  of  $200,000  from  the  appropriation  in  tlie 
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ChmparaUve  ttatemeni  of  values  of  nporU,  imporU,  and  reveHue  oolUoted, 


Xzp<^to. 


linporte. 


BswmOk 


1886 
1887 
1888 

1889 
18M 


133,807,386 
83,813,024 
28,012,870 
81,403,720 
a6»462,061 


637,907,006 
39,572,396 
46,020,132 
50,996.802 
66,057,011 


$16,808,918 
17,950,235 
20,567,684 
22,612,966 
27,672.351 


F\or9iffn  $n1rance$  and  olearaincei. 


Sutsrad  from  tomAffi  ports. 


With 


InlMUMt. 


Cleared  for  foreign  ports. 


Withoargoes. 


In  ballast. 


ABMrioaii  steam  resads 
American  sail  Teasels. . 
Foreign  steam  vessels. . 
Foreign  sail  yessels. .. . 

Total 


JTo. 

49 

806 


266 


1,288 


Tan$. 
66,110 
164,364 
887,438 
166*124 


No. 

2 

2 

02 

44 


1,263,036 


140 


Tont. 

133 

8,001 

144,973 

44,558 


No. 

29 

181 

491 

281 


192,665 


982 


Ton9, 

44,364 

100, 578 

712,417 

198,319 


No. 

17 

2 

92 

12 


1,055,678 


123 


Tbnt. 
5,974 
1,771 

50,680 
5,918 


73,353 


The  following  statements  oonoeniine  the  domestio  and  costwise  commeroe  of  the 
Delaware  River,  for  the  year  ending  December  31, 1890,  hare  been  compiled  from 
retoms  made  to  this  office  by  shippers  and  consigners : 


Artldle. 


loe 

Cbemieals 

Oysters  and  ilah  — 
Iron,  mannfaotnred 

Coal 

Cotton 

Lumber 

Bailroadties 

Wood 

Stone,  bnilding 

Stone,  paving  block 

Sand 

Fertilisers 

Sugar 


Groaa^ons. 


603,686 
11,003 

103,561 
79.056 

166,846 
15,060 

216,234 
87,848 
12,633 
49,086 
40,064 

178,582 

42,952 

2,070 


Article. 


Unclaflsiiied 


Total 


DIPABTXHO. 


Coal 

Iron,  mannfkotored. 

Cotton 

Lumber 

Manure 

Petrolenm 

Fertilizers 

Unclassified 


Total. 


Gross  tons. 


2,188,258 


8,746,877 


8,044,180 

141,280 

170 

81,606 

60,217 

27,020 

18,009 

1,863,927 


4,686,309 


Pasaengera  arriring  at  Philadelphia 

Passengers  departing  from  Philadelphia. 


Total 


949,079 
979,476 

1,928,565 


IMmeiHe  and  eoastiti$$  a/rrivaU  and  departures  In  cargo. 


flasi 


Steamofs - 

Sailing  vessels 

Canal-Doats  and  bargee 

Tstal 


Arrivals. 


*  Xxoloding  tngboats  and  ferryboata. 

tlnchidlng  9.040  railroad  lighters  between  Camden  and  Philadelphia. 

ilaeliidlng  6,718  railroad  lighters  between  Philadelphia  and  Camden. 


•9,678 

5,420 

tl7,110 

206 


32,418 


2,785 

4,308 

{18,858 


22,686 
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GtOMtona. 

Anirfaig,  fbrein 1,420,223 

Departliig,  fomgn 1,602,771 

ArriTlng,  domeatio 8,746,877 

Departing^  domettto ^ 4,086,390 

TdM ll,8a«,270 

Ve»sel  movement 

StoanTMMU,  fbrdgii  trade,  inMng CIS 

StiUng  TesMle,  foreign  trade,  arriving 617 

Steam  TeaaelB,  foreign  trade,  departing 020 

SaiUng  vesBoLB,  foreign  trade,  departing « 476 

Steam  vecaela,  domeatic  trade,  arriving 0,678 

Si^Hng  veaaela,  domeetio  trade,  arriving 5,420 

Canid>MWto  and  barsea,  domeetio  trade,  arriving 17,110 

Kaita,  domeatio  traae,  arriving 205 

Steam  veaaels,  domestio  trade,  departing 9,785 

Sailing  Teasels,  domeetio  trade,  departing 4,208 

Ganal-Doata  and  bargee,  domeetio  trade,  departing 18,358 

Safli,  domeatio  trade,  departing 235 

Toty 67,^ 

Tonnage  of  Delaware  Riyer  to  and  from  Wilmington,  DeL,  not  inclnded  in  the 
foiegoing  statement  of  freight  movement,  852,924  groas  tons. 


G  2. 

DfPBOVEMENT  OF  HARBOR  BETWEEN  PHILADELPHIA,  PENNSYLVANIA- 

AND  CAMDEN,  NEW  JERSEY. 

The  adopted  project  for  this  improvement  is  contaiiied  in  the  report 
of  a  Board  of  Engineers^  dated  March  30. 1888,  and  published  in  the 
Annual  Eeport  of  the  Chief  of  Engineers  for  1888.  It  provides  for  the 
removal  of  Windmill  and  Smith  Islands  and  the  adjacent  shoals  so  as 
to  form  a  26-foot  channel,  about  1,000  feet  wide,  or  wider  if  found  prac- 
ticable during  the  progi*ess  of  the  work,  along  the  front  of  the  revised 
Philadelphia  wharf  line,  from  Eaighn  Point  to  the  foot  of  Petty 
Island.  It  is  ftirther  proposed  to  widen  the  Pennsylvania  Channel  at 
Petty  Island  so  as  to  give  it  a  width  of  about  2,000  feet,  a  depth  of  26 
feet  over  a  width  of  about  1,000  feet  more  or  less,  the  channel  sloping 
to  a  depth  of  12  feet  in  the  remaining  width,  and  a  resulting  cross- 
section  at  half  tide  of  about  55,000  square  feet.  The  cost  of  the  dredg- 
ing required  to  carry  out  this  project  was  estimated  at  $3,500,000. 

At  tlie  beginning  of  the  fiscal  year  title  to  the  lands  necessary  for 
the  improvement  had  been  vested  in  the  United  States,  and  the  sum 
of  $200,000,  being  part  of  the  appropriation  made  in  the  river  and  har- 
bor act  of  August  11, 188Sy  was  available  for  the  commencement  of  the 
work. 

The  act  of  March  2, 1889,  making  appropriations  for  the  naval  serv- 
ice for  the  fiscal  year  ending  June  30, 1890,  provided  $75,000  for  dredg- 
ing and  filling  in  at  League  Island,  and  authorize  the  Secretary  of 
the  Navy  to  cooperate  with  the  Secretary  of  War  in  the  expenditure  of 
this  sum  in  utilizing  any  material  that  may  be  removed  from  adjacent 
waters  under  appropriations  made  by  Congress. 

A  project  for  the  application  of  these  sums  was  submitted  on  July 
16, 1890,  and  modified  and  approved  on  July  28,1890.  It  provided  for 
the  application  of  the  sum  of  $200,000  from  the  appropriation  in  the 
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din-i-tiui:  111"  ilii^  ii;i\iil  .mil^r.:  \ 

th-uposalH  for  tlio  cxwiiii.  i 
Ifi,  IWH).  and  BnbmitiMl  lo  ii  ■ 

Till-  riviT  ami  harlmr  iw't  ..).(..■....;  .-,  j.,,11.,.., .  ....  .  ■:  n .i<tiuMl  a 

iti>^)roprintiuti  of  $2(W,V00  fur  rliU  tui]ni>vi-iueiit,  witb  thf  fitUowing {hx^-"^ 
VU^ioiirc 


,      ■  ,         ''-1 

0  i>(Jil  liir  SN  nii])c«]iruti(iiia  uui;  ftom  lion-  U>  litwi  lit  I 

rinliT  iustmctuiiiH  of  tliP  l>epartiu*'iit,  dated  SeptvuibL-r  20,  If^lMt,  »! 
Iiniiwt  for  tlio  upiiljialioii  of  [hfftiiidrt  tliiisapjHoitriaUxi  wub  ftulmiiUwl  I 
"II  NovvmbtT  15,  ixilll.  It  provided  tor  iLc  ooiitiuiijilion  of  ihv  irnjirovw-  I 
iiii'iit  liy  tbe  rt'iiioval  of  tlj<-  diken  which  rcvil  tht>  cut  ihtonm  Ihc  sboal  ] 
iiurMi  of  Siuitli  linlHud  aiul  the  whartliig  aloti^;  1h<^<  uorth  iiarl  of  IVttf  J 
iHlaiid,  iind  l>.v  the  dredging  of  about  l.lHKi.lHKI  i-ubit  jiirdt*  of  luateiiiu  I 
from  thi'  north  Jtoiit  of  Petty  Inland,  the  cut  lo  bv  oulsidt.^  of  tliu  exixi- '] 
iiilf  itiutlifii  diki-  ;uid  fxt^^nd  ti>  advptb  liol  exctfUiiig  SKwlHt  mm 
low  wiittT.    Thifi  ]tiotoctiftapiM'iKled  lifii;U>. 

Uuitcr  iiiHtmctioiirt  of  the  Dr-partment,  dated  SepteinU-r  '£i,  18!I0.  i  __ 
the  bids  opeiieil  on  Heptcjiihw  l«,  !»«(,  were  rejeoted,  iind  »  drafts  ot  1 
Hpi'i'itii'atioiiK'n'a^  pivpaivd  for  HUbniisHion  Lo  a  Itourd  of  UHk-erH  of  (lis  | 
l;or|i!'  of  EiigineiTH.  Ni  h*-  1  imvened  for  itw  eoiiiuderatiou, 

Uuder  iuHtructiojis  1  if  the  IJejiartment,  dated  MoveiidM-r  15,  I!***,  »  ] 
project  tor  the  loiiipletion  of  the  woik  of  imp  rove  me  lit  wa«  mdmntU-d  f 
on  November  '2i>,  IS'.Xt,  It  provided  for  the  eomiueui-eiufiit  of  the  im- 
]irov(Mnoiit  by  the  execution  of  the  work  spmtied  m  the  project*!  of  July 
.Hi  mid  NoveJiil>ev  ifl.  18(H).  and  for  its  eontiiiuatiou  under  I'wlure  ajipru- 
printioM^  by  dred^jintf  in  localities  to  he  deturunned  tiotn  time  to  tiiuo 
in  iK'curdunt^e  with  esperieiiec  obtaiDtnl  during  thu  pivgivsu  of  the  nork. 
Thitf  piojeel  in  itppended  hereto.  j 

A  Itoitrd  of  Uliie.erB  of  the  (3orpH  of  Engineero,  eoiiTUKtiug  of  C(dr4 
William  J',  CraiKhjll.  Ool.  Ojtus  U.  (.■omstoek.  and  Mi^j,  Charles  W.  Bay-    ( 
liiutid,  wiM  cuniititiiU^d  by  Hpei^ial  Orderti.  No,  ISU.  ilewlq  a  artery  C'orpa 
of  KniipJK'ci'H,  November  24,  IStK).  to  consider  and  report  UfMin  u  prnje^t 
for  IJdH  Uiil>roveiilent,  aiid  to  prepare  Hpeiriflcationx  for  the  work.     The 
Kourd  met  iu   rhiJ;Mlelphia  on   SovemlMT  110.  J  SyO.  Colonel   Comutork 
bi'injj  aliwiit  on  otiier  duty.     A  letter  of  iustruetions  from  the  L'hief  of 
Engineers,  dated   November  20,  1890,  with  ji45eoni|ianyin|ir  papers,  was 
considered,  and  th<-  Board  submitted  itn  report  ou  the  same  dale.     The 
Board  reeomuiended  the  project  of  SovembBT  211,  18!>U,  for  appi-ov^   . 
uiid  submitted  spccificwtious  for  the  work.  , 

The  project  of  November  20, 1890,andtIiespeciScation8of  theBoud^J 
ulightty  iimended,  were  approved  IJecember  i,  ISOO.  The  report  of  the  J 
Board  and  its  letter  of  instructions,  with  the  accompanying  papers,  are  1 
appended  hereto.  ' ' 

Tbe  ^peciticiitiniiii  ronfornied  to  the  project  of  November  20,  189(1 
Miti  rettuired  the  faiddera  to  ntate  (1)  a  prioe  pOT  cubic  yard  for  u 
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huls  opetii-d  Mu  Fubniary  12, 1S9I,  wura  rf  jwtw!.  bv  anl.bwrily  roDtainAd  1 
in  tlie  unlorneinpnui  on  tuy  M*er  of  rebman-  12,  ISOl,  which  ii  ^m 
peuded  bt-retii.  I 

The  pro)e>-t  nf  March  14, 1891.  bo  fkr  as  rdutiw  hi  tim  Anal  recomnifln- 1 
datioas  fnr  work  to  bp  done  vitb  thi.>  fiinds  aviulublt),  vb«  ftpprnvMl  by 
luUi>r»f  the  Cbief  of  EtiKiuoers  dated  Marcb  19,  LS91,  «'hicli  is  aii|M.-ndvd 
hert^t'i. 

8]ii!L>iBratinnR  in  at^cardaoce  with  tlifn  praJM-t  wn-  pnf]inn-d  aodrr 
thu  dirui'tiou  of  tbe  Chief  of  Eu);uiL«rA,  aad  Biibniiwwl  to  ibi-  DApwl- 
mcDt  on  March  14.  t8»I. 

tfndur  dnt«<  of  April  'J3,  18^1,  a  oontmct  was  bqIvtmI  into  with  James 
A.  MoDtl.v  &  Co.,  of  Philadulphia.  l*a.,  for  all  Uic  vurk  n-'iiiimd  fur 
tlu  tmpruvvnieiit.  It  proridea  for  the  uxvcatiuD  of  tbu  irmk  ul.  tbo  fol- 
loiriiis  n(t4.« : 

(1)  FVir  nil  mnforinl  PxcavjitM  nnd  'icpnftfU'd  at  plin-***  I'mvidt-d  hv 
tie, ■(.!.'    .  ■  ,    .    '        -,.■ .  ■  '     ■■.  ■■'■       *■     •  r,,rtl,;-. 

Ulllir,  .i    l.v 

Con- 

(■-■.    <■       .  .:    -I.I'M 

per  liiicNi-  r." 

(3)  Forull  I  1  H,tid spread  riptm  I^-^ignc  hland, 

said  pritM  t<'  ^  <■  \<tiT  cubic  yiu^  nndoritetn  (1), 

at  Oj  ccats  jiEi  ii  tbo  t«;owi*. 

The  gnimtitj- '.il' inatt'iial  to  hn  di^iysilcd  ftiwl  sjin'iMl  iii"-'ti  r.eftp>« 
XidADd  k  asHiiiiii'd  iu  tbu  s]>i:ctlicatioii»  ii.'t  -'.ritHl.iKH)  (-ubie  .vuitlK,  but  Lbu  | 
right  is  reserved  tx>  require  an  additional  auioimr  of  imtN-nal,  not  lix- 
ceding  5,50lt,U0U  cubic  yards,  to  b«  thuHdit<poiiM^  uf,  should  futimle^A- J 
laUon  HO  requite.  j 

Daring  thu  past  fiscal  year  a  di-tailed  survey  was  in  pro^nvs  cover- 1 
ingS  mile.'i  of  riv«r  between  Fishers  Point,  New  Jersey,  andCJrvunwiehl 
Pouit,  Pennsylvania.  TJndur  the  contmirt  nitli  Janius  A.  Mnndy  ft  I 
Co.,  above  referred  to,  10,318 cabieyanis  of  inaltTial  were  remort'd  Grranl 
Wtndmill  Island  nod  deposited  alongside  of  tlif  ilik«  ni  Lt'it^ue  Isbuul,  * 
prepuratiiry  to  placing  it  upon  the  tislaiid.  Work  lian  al»i>  bc«*n  in  pro-  | 
gresB  iu  tlic  removal  of  1,200  linear  feet  of  rt:v(.'lmi-nL  inelosiof;  tlie 
lower partof  Windmill  Island. 

Tbe  Board  of  IJarbor  Oommissioners  of  the  tity  of  Philadelphia  have 
now  under  ooni<i  deration  tbe  Hubjeetof  the  rec«nslnit'tiun  of  the  water 
front  of  tbe  eity  in  conformity  with  the  project  for  Llie  improveiueot  and 
the  barbor  lines  recently  established  by  the  War  Hepaitiiieiit.  An  act 
of  the  legittlatnre  of  the  State  of  Pennftylvaiita,  dsite^l  June  8,  1K!)I, 
passt^d  upon  m^comiuendations  of  tbe  comniiaKioncr?  made  thrungb  the 
city  eouncilit,  empowers  the  city  anthoritics  to  extend  the  local  lines 
dnring  tlie  progi-ess  of  tbe  improvement  A  copy  of  this  act  is  nppended 
hexuto, 

Ou  February  13, 18!)1,  I  accepted  the  position  of  conNiiltin;;  engineor 
to  the  Hoard  of  Harbor  Commissioners,  Uie  service  to  be  renclered  with- 
oat  conipensation. 

Tbe  commercial  statistics  pertaining  to  this  work  are  included  in  tbe  | 

8tatisticB  a»M)mpiui>*ing  the  report  for  improvement  of  Delaware  Hiver.^^l 

Tills  work  Um  in  the  nolloction  distriot  of  Philulclphis.,  at  whirh,  ns  it  port  of^^H 
cntrir,  thure  was  I'ullected  iliiring  tbe  jeor  enilitii'  December  31,  l&Xl,  revenuf  to  thn'^^H 
amuuut  of  $37,572,351.63.  Tbe  nearest  fbn  and  light -houses  ure,  reaper  lively,  Fort  ^H 
Hiffiin  sad  SijJiaylkiU  Giver  riuge  Itgfati.  | 

Total  BppruprikUonB  to  June  30,  1881 91,  OOD,  000.  DO 

Tot4il  oxpi-nditiirps  f/> -Iiino  30,  I89I 310,026.06 

_«,_„, -_^ , 1  project  tAjtmo  30,1891 TOO.  000.  Ol) 

— =-•  B  June  30, 1891 10, 026,08 
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This  projeet  contemplates  the  formatioii  of  a  channel  about  2^000  feet 
in  width  with  a  cross  section  not  far  from  55^000  square  feet  at  mean 
tide  along  the  Philadelphia  shore  from  opposite  Kaighu  Point  to  oppo- 
site Fiahers  Point,  at  a  distance  far  enough  from  the  present  wharf  line, 
not  exceeding  about  300  feet,4»  permit  the  extension  of  the  wharves 
and  the  widening  of  Delaware  avenue  at  their  shore  ends.  For  this 
purpose  it  is  proposed  to  remove  Smith  and  Windmill  Islands  and  the 
adjacent  shoals  so  as  to  form  a  26-foot  channel,  about  1,000  feet  wide, 
or  wider  if  found  practicable  during  the  progress  of  the  work,  along  the 
revised  Philadelphia  wharf  Une  from  Kaighn  Point  to  the  foot  of  Petty 
Island. 

The  project  further  contemplates  the  ultimate  improvement  of  the 
Pennsylvania  Channel  at  Petty  Island  by  increasing  its  width  to  about 
2,000  feet  and  giving  it  a  cross  section  of  about  55,000  square  feet  at 
mean  tide,  so  as  to  enable  it  to  carry  the  whole  tidal  fldw  of  the  river. 
This  is  based  upon  the  assumption  that  the  thorough  improvement  of 
Five-Mile  Bar  wUl  ultimately  require  the  closure  of  the  New  Jersey 
Channel  south  of  Petty  Island;  but  the  Board  remarks  that  until  this 
complete  closure  has  been  effected  the  enlargement  of  the  north  chan- 
nel to  its  ultimate  dimensions  w  ill  not  be  necessary,  tlie  only  indispen- 
sable condition  being  to  leave  a  combined  water  way  through  the  two 
channels  which  wiU  not  decrease  the  tidal  prism  above  Petty  Island. 

The  most  immediate  benefits  to  commerce  to  be  derived  from  this  im- 
provement wiQ  result  from  the  removal  of  Smith  and  Windmill  Islands 
and  the  adjacent  shoals,  which  narrow  the  channels  between  Philadel- 
phia and  Camden,  obstruct  communication  between  these  cities,  and 
prevent  extension  of  the  wharves.  It  is  therefore  desirable  to  commence 
the  work  by  removing  these  obstructions  to  such  extent  as  may  be 
justified  by  existing  physical  conditions.  The  Board  of  1888  remarks 
that  the  removal  of  these  islands  "  should  not  begin  or  be  carried  on 
without  the  simultaneous  regulation  of  the  port  wardens  lines  of  both 
shores  of  the  river,  so  as  to  maintain  the  assigned  section  of  the  new 
channel,  as  a  failure  in  this  respect  would  only  be  followed  by  the  re- 
formation of  these  islands  in  whole  or  in  part  by  the  river.  Moreover, 
it  is  not  sufficient  that  these  lines  should  simply  be  laid  down  on  paper, 
hut  their  existence  as  actual  constructions  should  be  a  part  of  the  pro- 
gressive scheme  for  the  proper  improvement  of  the  river." 

The  establishment  of  the  harbor  lines  for  the  port  of  Philadelphia  is 
now  under  consideration  by  the  Board  of  Engineers,  constituted  by 
Special  Orders  No.  20,  Hciidquarters  Corps  of  Engineers,  dated  Febru- 
ary 25, 1889,  and  these  lines  will  doubtless  be  definitely  located  before 
the  completion  of  preparations  for  the  commencement  of  the  work  of 
removing  the  islands.  While  the  actual  construction  along  the  new 
wharf  lines  is  not  under  the  control  of  the  General  Government,  it  is  be- 
lieved that  the  views  of  the  Board  will  be  fully  met  if  the  removal  of 
the  islands  and  shoals  is  not  permitted  to  progress  more  rapidly  than 
is  justified  by  the  extension  of  wharves  or  other  changes  in  the  existing 
conditions.  It  is  evident  that  great  injury  might  foUow  a  too  rapid 
advance  of  the  wharves,  but  this  can  be  readily  controlled  through  the 
agency  of  the  board  of  port  w  ardens  of  Philadelpliia. 

In  order  to  determine  where  it  is  best  to  commence  the  work  of  ex- 
cavation and  to  what  extent  it  may  be  safely  carried  at  the  present 
time,  it  is  desirable  to  consider  the  history  of  this  system  of  islands 
and  Bhoals  and  the  physical  conditions  connected  therewith.  The  in- 
fonnation  necessary  for  this  jmrpose  is  found  in  the  maps  of  1762, 1819, 
1843, 1878,  and  1882.    The  report  of  Mr.  H.  C.  Marindin  in  the  Annual 
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Beport  of  the  U.  S.  Coast  Survey  for  1885  is  accompanied  by  nameroofl 
cross  sections  of  the  harbor,  showing  the  comparative  conditions  of  the 
channels  in  1819, 1843,  and  1878.  Beports  connected  with  this  subject 
by  Profl  Henry  Mitchell  and  Lieutenant-Oolonel  Eobert  will  be  found 
in  the  Annual  Beport  of  the  Chief  of  Bngineers  for  1888,  Part  I,  pp. 
720-724.  The  unpublished  diagrams  accompanying  Colonel  Bobert's 
rei>oit  give  the  comparisons  for  more  recent  surveys.  All  these  papers 
are  of  great  value  in  the  investigation* 

These  islands  and  the  adjacent  bars  originally  constituted  a  lon^ 
shoal,  just  awash  or  partly  dry  at  low  water.  In  1762  Windmill  Island 
extended  from  opposite  the  foot  of  Christian  street  to  opposite  the  foot 
of  Pine  street,  with  a  series  of  low  bars  projecting  fix>m  its  head  to 
about  the  present  position  of  Cooper  Point.  In  1819  both  ends  of  the 
island  had  mov^  up  the  river  about  1,000  feet,  the  upper  end  being 
opxK>site  Chestnut  street,  and  a  shoal  had  developed  between  the  pro- 
longations of  Market  and  Vine  streets.  About  1839  a  canal  was  cut 
through  a  depression  across  the  upx>er  end  of  the  island.  Thus  Smith 
Island  was  formed,  and  in  1843  it  was  protected  by  wharflng  and  re- 
duced to  about  its  present  shape.  A  dry  shoal  described  as  2  or  3  feet 
above  low  water  extended  from  its  upper  end  to  about  opposite  Baoe 
steeet.  About  1868  Windmill  Island  assumed  its  present  shape  and 
was  protected  by  wharfing.  Between  1843  and  1868  the  lower  end  was 
cut  away  about  300  feet  and  the  size  of  the  adjacent  shoal  was  greatly 
reduced.  In  this  interval  the  shoal  at  the  head  of  Smith  Isl^d  re- 
ceded at  the  upper  end  about  500  feet.  Between  1868  and  1882  the  re- 
duction of  the  Windmill  Island  Shoal  continued  down  to  the  18-foot 
curve,  the  flank  of  the  shoal  being  cut  away,  and  the  dry  shoal  above 
Smith  Island  entirely  disappeared  to  a  deptn  of  about  3  feet  at  low 
water. 

The  islands  above  the  plane  of  low  water  are  artificial  constructions. 
Throughout  the  whole  extent  of  their  shore  lines  they  are  protected  by 
bulkheads  from  the  action  of  the  currents;  but  tlie  shoals  above  and 
below  them  are  the  results  of  the  action  of  natural  forces  only,  and  the 
study  of  their  changes  under  the  influence  of  varying  conditions  is 
therefore  of  importance  in  determining  the  changes  which  will  probably 
take  place  while  the  islands  are  being  removed. 

The  circumstances  which  have  apparently  been  most  influential  in 
producing  changes  in  the  positions  and  dimensions  of  these  shoals  are 
the  great  advance  of  the  wharf  lines  on  both  sides  of  the  river  between 
1843,  and  1878,  the  contraction  of  the  Pennsylvania  Channel  at  Petty 
Island  by  the  construction  of  wharves  on  both  sides  between  1843  and 
1883,  and  the  construction  of  the  Fishers  Point  dike  between  1886  and 
1890.  The  shoal  south  of  Windmill  Island  rapidly  decreased  until  the 
island  shore  was  held  by  revetment  in  1868.  Its  reduction  in  volume 
has  continued  since  that  time,  but  at  greatly  diminished  rate.  I  find 
no  evidence  that  the  contraction  of  the  Pennsylvania  Channel  at  Petty 
Island  has  had  any  effect  upon  it.  Indeed  the  most  striking  feature  in 
the  history  of  this  shoal  is  its  continued  loss  of  volume  under  all  changer 
of  physical  conditions.  The  shoal  north  of  Smith  Island,  however,  ha« 
exhibited  changes  less  uniform  in  character.  Between  1843  and  188c 
it  shifted  westerly  under  the  influence  of  the  contraction  of  the  Penn- 
sylvania Channel  at  Petty  Island,  the  depth  of  water  being  mucl 
decreased,  while  between  1883  and  1890  it  has  moved  to  the  eastwarc 
again  and  lost  materially  in  volume  under  the  influence  of  the  Fishers 
Point  Dike. 

The  advance  of  the  wharves  on  the  Philadelphia  shore  produced  it 
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^lili.'li   i\iivffi  (Itiniifi  thn  vhb 

.-■-.  Ldu:il  tiul.w**!!  lUc  iiHands  KUg- 

lUIi-  iyjjuiir  wlic^ii  Dit:  sliurti  ruvctuiL-itU) 

I'lFect  uf  nljiirf  ivdvuiirh  uu  Uiu  Cam- 

.  <>  ucrone  tli«  whole  njiu-r  way,  und  tU 

i>i<^r(  of  the  Hhoftl8  hni«  l>i-»u  ttiuuli  {cruiiter, 

t!lT(.Tt«  of  obaiifn's  in  iim  nXunv  liiiuHlmvo 

marked  abuve  the  10  loot  plane  wh«n  ui)'j|ipi>Nvd  ti>  revet- 


I^U  ibo  «urvcy»  iiliow  i)i»l.  tli 
r  


.  -^.  ■■'!  .iiidWiiulmmTsl^i;.-  ■.     |,l;Mie(tr«fMt 

I  I    .l.-j.t.ll   I.)  Wliirl!  .   ,;m   b««>o. 
■■  ,il..iiit.  l.lH"H(,IMHt  .:-  icriiU,  whfcll, 

„ivh]  with  Ml.-  i>iiiil-  ,...,■     HwppearH 

inti    tllJlt    il'  (tliS    Ih    clulir    till-   ;lrfj.>]i    of  ualuTal 

ii'  lari,'i-l,vdimini«li  tlie  volume  of  the  lower  end 
1  :iiti  Ititiiniicil  t.h:ir  nH  Hooii  a»  Ihc*  hiirltor  linen 
i:irge  part  of  the  (ilamden  water  ft-otit  will  be 

I I  Mtnc^d  line,  and  the  exteiiAJoii  of  the  wharves 
11-  may  be  expected  to  eommence  at  the  iiorth- 

rt  If  (Tohn'df  that  these  ehanireR,  in  eoriioc- 
1 1. -n.i  (lirwtlon  of  theebbciirrents,  will beof  snfllclerit 
.11  chwi'k  any  tendency  towards  the  refoniintion  of  the 
1 1<?  8-foot  cnrve.    Thin  tcndpncy  will  in  iiuy  event  be  very 
I."  wators  of  The  Vifh\\^<\>-  imti  v  lit  lie  nr  no  nmreria)  in 
■     ■  '■■  '■      u    sniiUl.     If, 

"i'  tliu  work, 
iTiictioDa,  an 
■    ■     ■!    ■  .     .     .i!  i  next  aTail- 

■  iM.ii.^nf  ll„-  I*i.-iiiis.\lv:niia<JI.;iiirn>l  njipusiu-  the  lower 
iNland,  ftiid,  if  uccesftary  to  the  coraplet*  closure  of  the 
h.uiiifl.  by  the  extension  of  the  Pisbers  Point  IHkc. 
'  iiiiri,!  i.r  ibe  work  by  the  removal  of  Btnitb  and  Wiml- 
'  It  above  iiidleated  «i-wnifl  to  be  further  JusUlted 
t  the  thnnnel  vohimtw  computed  from  thi)  snr- 
iS7)*.  These  volumes  aro  iinbided  lielwei'u  ver- 
.■■ni.-n.in  uliir  to  the  axis  of  the  river  at  the  end»  of  tli« 
^  wliieh  It )»  now  proposed  i*>  dredge,  and  bi-tween  I  he  plunM 
li  low  water  and  8  feet  depth.  The  follow  iiiijt  table  ^jlves  ayi- 
jbtiir  the  cbaunel  or  waterway  vohiaies,  the  vohimew  of  thu 
I,  and  the  complete  volumea  a«rosB  t)ie  river  within  the  above 
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..rf^a  aliow  that  f^om  1819  to  18.8  the  channel  vobime  was 
'  by  the  iKhaiioe  of  wbarves  on  Iwtb  sides  of  tbe  river. 
.  ii.-s  wore  also  rednced,  the  rwlnotion  during  the  iiiter- 
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!•  Id  I'tiintiinnre  the  exnivulioii  i 
iill  Islmiil.tlio  soiir1i<-rti  e 


iiiiitl  within  tWiR'  I 
uKl  witli  ll«n 
nifiitK  bciiif;  (list  n>m(ivc<l, «o  as  t«  alfiirrt  iiiuit)stniitMl  neti'tn  to  IJie  1 
trntui'ttl  foiocN.    Tli«  *nt  ntlioutil  tiecxreiKled  tiortlmitrd  ti>r)ieo»n»l  Iw- 1 
twwM  tlie  two  iPilittKU,  aiKl  filially  flmiMi  fnlaiHl  Kbnnl'l  In?  rcmuvod. 
TwoothMmCIbiMisuriiKKX'rtui-eliavcbwiifonRWpjtHi;  tlrttl.ti'ioniiiiiivnvu  I 
tills  eMttvatUiu  nlunf;  thi?  wcwtprn  Hbni-C  of  thp  islandH  ati  aii  t'^tftvt'ourty  I 
relief  tu  tilt!  ruuh-iicted  Phlladeliitiia  CliannAl;  aiid^Heortud.to  in-^a  by  I 
wideniiiK  ttb«  i^atial  8epamt)u}r  tbf  IsIaudH,  m  as  t/o  itflVnd  frctrr  forry  I 
fMnunmiHvatiun  lietveea  theirities.    The  first  {dan  18  njei-tcd  bomiUM  I 
th*  work  of  the  dredgw  would  be  nindb  retrtrded  V»y  the  wurIi  nf  pnvus- 
ing  steumcrs,  and  the  si'fmid  bnciin«e  tW  drfilji"''*  would  otw(ri«'t  the  J 
IHtHKai^u  of  tVnybmitJ*  dnrftig  the  execntion  of  tlie  work.     Uv  th«  com- 
niMicemeiit  of  tJii*  work  «."•  nlH>ve  pi-ojiosfifl,  th«  dnvlifes  will  hts  twm- 
pletely  prott-rted  tiom  the  <ti!»tiirliiii^  ficlinii  of  wavpn.  and  when  the  I 
wscavnboii  sit  Windmill  Inland  is  (liiiNhcd,  tWcdmn  of  comuiuiiiciitioa  f 
hetwwii  Umi  two  dtief  wilt  W-  givatl.v  itioriiiMcd. 

1  have  eiidi-avori'd  to  obtuiii  as  umcb  irifonnaliuti  as  ["wsibk-  rveui'd- 
iag  bKaUoTw  for  the  dipiimsition  of  thu  iimterial  !o  be  lemoveil.  All  tlie  1 
placuA  oouBidtTWl.  exut-pt  I<eagiie  I«I»iid,  iiri-  ((nilinjferir  upon  nmtnge-  J 
mentx  with  private  partie**,  Tli<>  iiicmt  a\-ailahle  li«'ality  for  flu*  recep- 
tifiii  of  a  larffi-  auioiuit  of  uiaterinl  is  behind  the  biilkliend  which  i  i 
infiarmfd  iK  to  be  <m mstrnotiMl  along  the  Cainden  shore.  I  imi  of  the  1 
opinion  that  no  price  will  he  oflereilfor  this  material,  but  I  Ix-lieve  free  I 
dninpinc  gnuind  may  be  obtained  from  parties  who  will  ondertAke  to  I 
reuinve  it.  r 

Ait  exiuninatiou  nia^le  at  Leagiiu  Island  shows  that  there  are  eonven-L 
ient  phii;es  along  the  wliore  wlieie  material  can  be  dumped  and  titmil 
which  it  eaii  be  readily  traTisferred  to  the  snrfaee  of  the  island^  and  ll 
lidicvL'  it  ciui  be  delivertd  there  aa  cheaply  as  at  any  other  locality.  It  I 
wems,  tlierelorei  desirable  to  apply  the  entire  sum  of  *J5,0(Hl,  appro-  T 
ati'd  in  the  naral  act  of  March  2,  1889,  to  the  rehandling  of  inatcriall 
to  be  depO'Sited  at  League  Island  dnring  the  progress  of  the  work.    The  1 

iirobubitity  of  an  abundant  supply  of  material  in  the  near  ftitiire  justi-T 
IfM  tlif  pnii'hane  of  plant  suitable  for  this  purpose,  and  an  the  coiit  oti 
Kui'h  pliuil  will  (v>nFiiime  a  eousiderable  jtnvt  of  the  approiination,  ouljrl 
»  eoinpaiiitivelj'  small  jKirtion  of  the  muteriiit  removf-d  with  funds  noirl 
availablv  «H0  bo  disposed  of  at  Lenfiiii'  Island.  I  rospeitftilly  snggest  I 
Chat  the  fiinds  appnipriated  in  the  naval  act  of  March  2,  1889,  can  be  | 
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most  conveniently  disbursed  by  the  naval  authorities,  the  work  of  fill- 
ing in  to  be  under  their  control,  and  the  duty  of  this  of&cQ  to  be  con- 
fined to  the  supply  of  material  as  it  may  be  required. 

In  accordance  with  the  views  above  expressed,  I  have  the  honor  to 
recommend  as  follows : 

1.  That  the  sum  of  1200,000,  being  the  amount  remaining  unexpended 
from  the  funds  appropriated  in  the  river  and  harbor  act  of  August  11, 
188S,  for  improving  the  harbor  of  Philadelphia,  be  applied  to  the  re- 
moval of  Smith  and  Windmill  Islands  to  a  dei)th  of  about  8  feet  below 
mean  low  water;  the  work  to  be  done  by  contract  after  advertising  30 
days  for  proposals;  and  the  contract  to  contain  the  condition  that  such 
part  of  the*  material  excavated  as  the  Engineer  officer  in  charge  may 
direct  sball  be  dumped  at  suitable  plaees  at  or  near  League  Island  navy- 
yard. 

2.  That  the  sum  of  J|75,000  appropriated  in  the  naval  act  of  March  2, 
1880,  for  dredging  and  filling  in  at  the  navy-yard,  League  Island,  be 
applied,  under  the  direction  of  the  naval  authorities,  to  placing  in  the 
yard  material  dumped  at  League  Island  under  the  contract  above  recom- 
mended. 

A  plan  showing  the  limits  of  the  work  proposed  is  transmitted  here- 
with.» 

Very  respectfully,  your  obedient  servant, 

C.  W,  Eaymond, 
Major y  Corps  of  JEngineera. 

Brig.  Gen.  Thomas  L.  Casey,  ' 

Okie/  of  EngineerSi  tf.  8.  A. 

(Th]>oiigh  Col.  Wm.  P.  Craighill,  Corps  of  Engineers,  Division  Engi- 
neer, Scmtheast  Division.) 


ahesnbments  and  appeoval  of  peojeot  op  july  16,  1890. 

Office  of  the  Chief  of  Engineers, 

U.  S.  Army, 
Washington^  D.  0.,  July  ^8,  ISdO. 

Ma  job:  Tour  communication  of  the  16th  instant,  submitting  project 
for  the  application  of  the  miexpended  balance  of  the  appropriation  of 
August  11, 1888,  for  improving  harbor  of  Pliihidelphia,  and  the  amount 
ap{m)priated  in  the  naval  act  of  March  2, 1889,  for  dredgmg  and  filling 
in  at  the  navy-yard.  League  Island,  Pennsylvania,  was  duly  received  at 
thiH  office  and  submitted  to  the  Secretary  of  War,  with  indorsement, 
/>f  which  the  following  is  a  copy : 

[Second  indorsement.] 

Office  Chikf  of  Enginkers, 

U.  8.  ARivnr, 
July  2Sy  1890, 

K««pectftilly  enbmitted  to  the  Secrfltary  of  War. 

This  project  for  the  expenditure  of  the  $2(X),000  avnilable  for  improviTi/j^  the  harbor 
f  Philadelphia^  siibmitted  by  Major  Raymoiul  and  a])proved  by  the  division  engi- 
wr,  Colonel  Craighill,  moets  with  my  approval,  with  the  folio wln«?  exceptions: 
Tliat  in  asking  for  bidn  Major  Raymon<l  sluill  ask — 
First.  For  a  price  per  cable  yard,  diinix»iug  to  be  at  the  discretion  of  the  contractor 

*  Omitted.    See  general  sketch. 
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(proTided,  of  eonne,  the  material  is  not  placed  so  aa  to  ii^nre  the  nafigable  ohan* 
nele). 

Seoond.  For  a  prioe  jmt  cable  yard,  the  dnmpiag  to  be  along  the  shore  of  League 
Island. 

Third.  That  after  the  contract  is  awarded,  speci^ring  the  quantity  to  be  dumped 
at  League  Island^  the  difference  in  prices  between  dumping,  as  the  contractor  may 
ohoose,  and  the  dumping  along  the  shores  of  League  Island,  shall  be  paid  by  the 
Kayy  JDepartment  from  Sie  175,000  appropriated  for  filling  at  Leag^Dte  Island. 

Thob.  hmcohs  Casbt, 
Brig.  6e».,  Ckirf  0/ EmgimMn, 

The  project  has  beea  letamed  ttom  fhe  War  Department  indoroed  as 
follows : 

[Tbird  ladoEtnMBi.] 

War  Departboent,  July  B4, 1S90, 

Hie  recommeodationB  of  the  Chief  of  Engineers  are  approved. 

L.  A.  GRAmp, 
Acting  Secrelary  of  Wmr. 

y eiy  Tespectftdly^  your  obedient  servant^ 

Thos.  LmcoLN  Gassy, 
Brig.  Oen^  Chief  of  JBngineerB. 
IIAJ.  0.  W.  Baymond^ 

Corps  of  Ungtneeri. 

(Throngh  OoL  Wm.  P.  Graigliilly  Corps  of  Engineers,  Division  Engi- 
neer, Southeast  Division.) 


XT..  8.  Engineeb  Offiob, 

Baltdcobb,  Md.,  t/iely  ^,  1890. 

BespectfliUy  transmitted  to  M%j.  0.  W.  Baymond,  Corps  of  Engi- 
neers, n.  8.  iu 

Wm.  p.  Craighill, 
CoUrndf  Corps  of  Engineers. 


PEOJBOT  foe  the  EXPBNDITUBE  op  the  sum  op  (200,000  APPBOPRI- 

ated  in  the  biyeb  ai^d  habbob  aot  op  septembeb  19,  1890,  pob 
impbovina  the  habbob  op  philadelphia — continuina  im- 
pbovement. 

United  States  Enoinebb  Opfiob, 
Philadblhpia,  Pa.,  November  15, 1890. 

Oenebal:  In  compliance  with  instrnctions  contained  in  Depart- 
ment letter  of  September  20, 1890, 1  have  the  honor  to  submit  the  fol- 
lowing project  for  the  expenditure  of  the  sum  of  (200,000  appropriated 
in  the  river  and  harbor  act  of  September  19^  1890.  for  improving  the 
harbor  of  Philadelphia.  For  removal  of  Smith  Island  and  Windmill 
Island,  in  the  State  of  Pennsylvania,  and  Petty  Island,  in  the  State 
of  "Sew  Jersey,  or  such  parts  of  them  and  the  shoals  adjacent  thereto 
as  may  be  required,  and  for  the  improvement  of  the  harbor  between  the 
cities  of  Philadelphia,  Pa.,  and  Camden,  N".  J. 

A  project  for  the  commencement  of  this  improvement,  providing  for 
the  expenditure  of  funds  then  available,  was  submitted  to  the  Depart- 
ment on  July  16, 1890,  and  was  modified  and  approved  by  Department 
letter  of  JiQy  28,  1890.  It  provides  for  the  removal  of  Smith  and 
Windmill  Islands  to  a  depth  of  about  8  feet  below  mean  low  water. 
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Alter  this  work  has  been  completed,  it  is  recommended  that  the  dikes 
which  revet  the  cut  across  the  shoal  north  of  Smith  Island  be  removed 
m  order  to  expose  the  dredged  area  to  the  full  scouring  action  ^f  the 
currenta.  This  work  is  estimated  to  cost  about  $10,000.  It  is  further 
recommended  that  the  remaining  sum  of  $190,000  be  applied  to  the  re- 
moval of  the  wharfing  along  the  north  front  of  Petty  Island  and  the 
dredging  of  about  1,000,000  cubic  yards  of  material  from  the  same  front, 
tiie  cut  to  be  outside  of  the  existing  earthen  dike  and  extend  to  a  depth 
not  exceeding  8  feet  at  mean  low  water.  The  object  of  this  proposed 
work  is  to  increases  the  width  of  the  water  way  so  as  to  facilitate  the 
tidal  flow  and  thus  assist  in  the  maintenance  of  the  depths  obtained  by 
dredging  at  Smith  and  Windmill  Islands. 

It  is  proposed  to  do  the  work  by  contract  after  advertising  for  pro- 
posals, such  method  being  considered  most  economical  and  advanta- 
geous to  the  Gk)vernment.  .  The  detailed  conditions  under  which  the 
work  is  to  be  done  will,  it  is  presumed,  be  provided  for  in  the  specifica- 
tions to  be  prepared  by  the  Board  of  Engineers  referred  to  in  Depart- 
ment letter  of  September  22, 1890. 

The  location  of  the  work  above  recommended  is  shown  on  the  tracing 
herewith  transmitted.* 

Very  respectftdly,  your  obedient  servant, 

C.  W.  Eaymond, 
Major  J  Cotys  of  Ungineers. 

Brig.  Gen.  Thomas  L.  Casey, 
Chief  of  Engineers^  U,  8.  A. 

(Through  Col.  Wm.  P.  CraighiU,  Corps  of  Engineers,  Division  Engi- 
neer, Southeast  Division.) 


project  fob  completion  op  the  work  op  improving  the  har- 
bor op  philadelphia,  in  accordance  with  the  provisions 
op  the  river  and  harbor  act  of  september  19,  1890, 

United  States  Engineer  Office, 

Philadelphia,  Fa.,  November  20,  1890. 

General  :  In  compliance  with  instructions  contained  in  Department 
letter  of  November  15, 1890,  I  have  the  honor  to  submit  the  following 
project  for  the  comi)letion  of  the  work  of  inij)roviDg  the  harbor  of  Phil- 
adelphia, in  accordance  with  the  provisions  of  the  river  and  harbor  act 
approved  September  19, 1890. 

The  provisions  referred  to  are  as  follows: 

Improving  the  harbor  of  Philadelphi.a:  For  removal  of  Smith  Island  and  Wind- 
mfll  iBlandy  in  the  State  of  Pennsylvania,  and  Petty  Island,  in  the  State  of  New 
Jersey,  or  snch  parts  of  them  and  the  shoals  adjacent  thereto  as  may  be  required, 
and  for  the  Improvement  of  the  harbor  between  the  cities  of  Philadelphia,  Pa.,  and 
Camden.  N.  J.,  $200,000:  Provided.  That  contracts  may  be  entered  into  by  the  Secre- 
tary of  War  for  the  work  required  for  the  imi)rovement  of  the  Delaware  River  be- 
tireen  the  cities  of  Philadelphia,  Pa.,  and  Camden,  N.  J.,  accordinjL;  to  the  plan 
reported  by  the  Board  of  Enp^ineers  and  transmitted  to  Congress  April  7,  1888,  and 
printed  as  Houae  Ex.  Doc.  No.  260,  Fiftieth  (^oiitjiCvSH,  first  session,  or  such  modifi- 
cations thereof  as  may  be  determined  upon  by  the  Secretary  of  War:  Provided^  That 
the  cost  of  the  improvement  shall  not  Ite  thereby  increased,  to  be  paid  for  as  ax)pro- 
priations  may  £rom  time  to  time  be  made  by  law. 

•  Omitted.    See  general  sketch. 
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GEITBBAXi  PROJECT. 

The  plan  of  the  Board  of  Engineers  of  1888,  referred  to  in  the  art, 
conteinplaten  the  formation  of  a  channel  about  2,000  feet  in  widtli,  with 
a  croes-section  not  far  from  55,000  square  feet,  at  mean  tide,  along  the 
Philadelphia  shore  from  Kaighn  Point  to  Fishers  Point,  at  a  distance 
far  enough  from  the  present  wharf  line,  not  exceeding  about  300  feet, 
to  i)ermit  the  extension  of  the  wharves  and  the  widening  of  Delaware 
avenue  at  their  shore  ends. 

For  this  purpose  it  is  proposedto  remove  Smith  and  Windmill  Islands 
and  the  adjacent  shoals  so  as  ta  form  a  26-foot  channel,  about  1,000  feet 
wide  or  wider  if  found  practicable  during  the  progress  of  the  work,  along 
the  revised  Philadelphia  wharf  line,  from  Kaighn  Point  to  the  foot  of 
Petty  Island.  It  is  further  proi)osed  to  widen  the  Pennsylvania  Chan- 
nel at  Petty  Island  so  that  the  combined  waterway  through  the  north 
and  south  chaiinels  shall  be  sufficient  to  x>revent  a  decrease  of  the  tidal 
prism  above,  and  when  the  complete  closure  of  the  New  Jersey  Channel 
becomes  necessary  for  the  thorough  improvement  of  Five  Mile  Bar,  to 
give  the  Pennsylvania  Channel  in  this  locality  a  width  of  about  2,000 
feet,  a  depth  of  26  feet  over  a  width  of  1,000  feet,  the  channel  8loi)ing 
to  a  depth  of  12  feet  in  the  remaining  width,  and  a  resulting  cross-sec- 
tion of  about  55,000  square  feet,  so  as  to  enable  it  to  carry  the  whole 
tidal  flow  of  the  river. 

The  material  removed  is  to  be  placed  where  it  will  not  be  an  injury 
to  the  river.  The  rate  of  progi-ess  of  the  work  of  excavation  is  to  be 
determined  by  the  rate  of  advance  of  aetual  wharf  constructions  to  the 
new  harbor  lines,  so  as  to  maintain  the  assigned  section  of  the  new 
channel.  The  Boai'd  estimates  the  cost  of  the  dredging  to  be  ulti- 
mately done  to  cany  out  its  plan  at  $3,500,000.  This  project  is  subject 
to  modification  by  the  Secretary  of  War,  provided  such  modification 
does  not  increase  the  cost  of  the  improvement- 

DESCRIPTION   OF  THE  LOCALITY. 

Smith  and  Windmill  Islands  are  situated  in  the  Delaware  River 
between  and  opi)osite  the  centers  of  the  cities  of  Philadelphia  and 
Camden.  They  are  about  800  feet  from  the  ends  of  the  Philadelphia 
wharves  and  about  1,200  feet  fi*om  the  ends  of  the  Camden  wharves. 
The  islands  are  separated  by  a  cut  about  130  feet  wide  and  about  10 
feet  deep  at  mean  low  water,  which  is  maintained  by  a  ferry  company. 

The  combined  length  of  the  two  islands  is  about  2,600  feet.  The  area 
of  Smith  Island  is  about  8  acres  and  that  of  Windmill  Island  is  17 
acres.  Above  Smith  Island  there  is  a  shoal  extending  about  one  mile 
and  having  on  it  less  than  6  feet  at  mean  low  water;  and  below  Wind- 
mill Island  there  is  a  shoal  having  on  it  a  depth  of  less  than  12  feet  at 
mean  low  water  for  a  distance  of  about  one-half  a  mile. 

Both  islands  are  inclosed  by  a  revetment  of  ciib  work,  piling,  and 
wharves,  generally  backed  with  stones;  the  channel  between  them  is 
revetted  witli  piles  and  a  revetment  of  piles,  intended  to  prevent  ero- 
sion, extends  down  stream  for  a  divstance  of  500  feet  from  the  south  end 
of  Windmill  Island,  Just  north  of  the  bead  of  Smith  Island  there  is 
a  cross  channel. revetted  on  both  sides  by  pile  dikes  filled  with  stones 
and  gravel.  The  surface  of  the  islands  averages  about  9  feet  above 
mean  low  water  and  about  3  feet  above  mean  high  water,  and  is  well 
covered  witli  trees. 

These  islands  and  their  adjacent  bars  were  originally  a  long  shoal 
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■■■■■■■■■■     ■■    .    ■        ,; ■■    ■   ■■il.md 

F*«j'-tliT««  Ijorinjp*    were  msAf   in   Mie   Deliiwiire  Itlvcr   iM'twi-en 

Rfltifhii  Point  uiiil  I'oojier  Pnint  in  1874,  far  a  luidge  (■i>iii|>»riy,  find  it 

nnru.ri*  (hat  rtu.'k  was  not  eiiC;oniit*>r<"d  at  a  ilBjith  less  thau  ;i9  feel  be- 

'    v    water,  and  on  the  har  jiiat  ahnvo  Sinil.h    IfOaud  Jt  was  only 

■  i  ut  a  dejilli  iif  over  11)0  fret.     Thirty  tlirei-  iKtrincH  wwe  itindo 

■■.I  „u    Smitli.  Windraill,  and  pL-tty  Islands  by  tliP  cupiitinrs  of 

mr  I  i!iie<i  StatF4<.  and  no  rat-k  wan  r«a«liHi  ata  dunth  of  24  feel,w1iicli 

I  «w  Uie  greateift  UBpth  of  ImrinR.    I-Vom  tlii»  I'videww  it  i»  aaHnnHM) 

DO  mnoval  of  rotlt  will  bo  required  in  the  oxprntion  of  tlie  nix»- 

I  .  .  i  in  Httuat'-d  abimt  2  milca  ulx)vi'  tlin  hrad  of  Smith 
<  l>cin<r  almost  conm'ct«'d  by  HhoiilK  It  is  about  2  tnilra 
n  .iTva  (if  about  3*iO  acrv».  Its  sutfiii-i'ii  bi'Iovr  IhPrpliiiiu 
.'iiid  it  in  protected  from  overflow  by  i-aithen  tlilt(«,  Thu 
•  ■f  i[i!j<rnv>-nii>nt  i;onlum])lateH  thu  n-inovnl  of  a  part  of  thi"  north- 
m\v  of  tin*  island  iruntaiuing  abunl  H'l  in-rfR  iitiovt*  nn-nri  low  wutur. 
I  nil  part  of  thu  isliind  i»  Uio  property  of  tlie  Unir^t  8tii.t««  and  ita 
I  XiuiU  art'  indii^alrd  on  tho  tiaciuft;  licrewifh. 

A  part  of  till!  shore  line  i»  protoih'd  by  wharves  and  timber  revul- 
Bwnt  which  uji-  to  be  removed.    Thi-  miifmal  U>  bi»  i.*se(tvat*«l  is  xtip- 
f  I*"*"!  1ft  b'-  ^imiliif  to  th:\t  in  thu  otinT  ishuids.    Tin-  inHt^rlnl  Ui  bu  re- 
I   "       '-  iTi'i  I  iH-twceu  fhf  ii])pfrpartof  VfUy  Island  and  tbH 
'■'■\vi\  by  prcvinniw  dfi'djfiiij;  t*)  hv  eoiirsf  ^-avd 
ill  no  ImwIdcrM  liiivt'  bci-n  tViuiiil  too  large  to  be 
■  '■'^lug.    Till' nxtVMt  of  thii4  liiinl  nuttL-rial  hi  nut 
t  kni>"ii. 

Milicine  M-»«un  for  drt'd^rin^  In  thin  locality  is  ^merally  coBstd- 
I^AxUsuu  from  itbont   Apiil  1   to  Deefuiiti^r  31,  but  In  an  iqwa 
tirk  ni»y  often  lie  proHet'iit-eri  to  otlvanfanre  during  Ibo  wiutvr 
f  8prlug.    The  mean  laiige  of  the  tide  i«  nlioul  l>  feet, 

cairoiTioNs  OF  the  wouk. 

;  Thewurk  reqnlreil  for  the  complete  execution  of  tliif)  piYtJect  i«  aa 

mval  of  all  treen,  striirtiireB,  mwluneiTj  and  other  artitlcia! 

t  iilover  nature  upon  the  inlands,  tlim  work  to  be  done 

-■■  lo  the  tJnit<ed  Stales. 

.il  of  the  pile  and  limber  wharflnn  or  revfttment  which 

niitn  anti  Windniill  IsIjiihIm  and  the  int^-rior  basin  of  thw 

I  extends  aliinf;  the  iiortln'ni  whoi-e  of  Petty  Island,  and  thu 

■    ■  Ittmbpr  work  of  the  dikew  wliiili  fonn  the  rrosH-cliannPl 

f  Iidand,  and  the  prui. .  lin^'  pile.'^  xoiith  of  WiTidniill  l»- 

_„    ..-ate  lentrlli  of  tliin  tiinl>er  w..rk  is  alMnit  lft,(HH»  feet, 

1  Ik  to  be  eiiiirflv  nint>vt'd  and  so  disiMised  of  as  not  to  m- 

bIa  or  obNtruet  navigation. 

J  removal   by  drwi;{iiLff  and  by  the  natnial  seonr  of  the  Cldnl 

lloratNmt  IT.lHKi.OOO  i:nbic  yii^nU  of  niuterial.  inelnding  any  ma- 

fl  dffpiifiil<?d  ill  the  channel  bjf  the  action  of  the  currents  during  the 

ft  of  bbu  work,  ut  any  point  bctwvcu  Kaigiui  I'oint  twd  Fiahera 
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Point.  Tlie  dredged  material  is  to  be  deposited  in  the  vicinity  of  the 
Mifflin  Bar  Dike,  at  the  Leagne  Island  navy-yard,  or  at  such  other 
places  as  may  be  indicated  or  approved  by  the  engineer  officer  in  charge. 
It  is  proposed  to  do  this  work  in  the  order  above  indicated,  by  contract, 
after  due  advertisement  for  proposals,  in  accordance  with  specifications 
to  be  prepared  by  the  Board  of  Engineers  referred  to  in  Department 
letter  of  September  22, 1890,  this  method  being  considered  most  eoo- 
nomical  and  advantageous  for  the  (Government. 

OOMMENOEMENT  OF  THE  WOBK. 

The  funds  now  available  for  this  improvement  consist  of  about 
(190;000,  remaining  firom  the  amount  appropriated  in  the  act  of  August 
U,  1888,  and  (200,000  apph)priated  in  the  act  of  September  19, 1890, 
making  a  total  of  $390,000.  A  project  covering  the  application  of  the 
sum  first  mentioned  was  submitted  to  the  Department  on  July  16, 1890, 
and  was  approved  by  Department  letter  of  July  28,  1890.  A  project 
for  the  application  of  the  second  appropriation  was  sent  to  the  Depart- 
ment, through  the  division  engineer,  on  IS^ovember  15, 1890. 

These  projects  provide  for  the  execution  of  the  work  as  follows: 

1.  The  piling  at  the  lower  end  of  Windmill  Island  and  the  revetment 
along  the  east  and  west  fronts  of  the  island  will  be  removed.  The 
approximate  length  of  this* piling  and  revetment  is  7.500  feet. 

2.  Windmill  Island  wiU  be  removed  by  dredging  to  a  depth  of  8  feet 
below  mean  low  water,  the  excavation  extending  to  the  natural  contour 
of  8-foot  depth  outside  of  the  island,  except  w^here  a  less  depth  may  be 
required  by  the  engineer  oilicer  in  charge.  The  approximate  amount  of 
material  to  be  removed  is  700,000  cubic  yards. 

3.  The  revetment  of  the  canal  between  the  islands  and  the  revetment 
inclosing  Smith  Island  will  be  removed.  The  approximate  length  of 
this  revetment  is  2,500  feet. 

4.  Smith  Island  will  be  removed  by  dredging  to  a  depth  of  8  feet  be- 
low mean  low  water,  the  excavation  extending  to  the  natural  contour 
of  8-foot  depth  outside  the  island,  except  where,  a  less  depth  may  be 
required  by  the  engineer  officer  in  charge.  The  approximate  amount 
of  material  to  be  removed  is  300,000  cubic  yards. 

5.  The  revetment  of  the  cross-channel  north  of  Smith  Island  will  be 
removed.    The  approximate  length  of  this  revetment  is  1,000  feet 

6.  The  revetment  along  the  north  shore  of  Petty  Island  will  be  re- 
moved.   The  approximate  length  of  this  revetment  is  7,000  feet. 

7.  The  funds  remaining  after  the  work  above  described  has  been  exe- 
cuted win  be  applied  to  dredging  about  1,000,000  cubic  yards  of  mate- 
rial from  the  north  front  of  Petty  Island,  the  cut  to  be  outside  of  the 
existing  dike  and  extend  to  a  depth  not  exceeding  8  feet  below  mean 
low  water. 

Material  on  the  surface  of  the  islands  is  to  be  removed  by  the  con- 
tractor without  expense  to  the  United  States  at  any  time  during  the 
progress  of  the  work. 

The  exact  location  of  dredging  to  be  done  under  ftiture  appropria- 
tions wiU  be  determined  from  time  to  time  in  accordance  with  experi- 
ence obtained  during  the  progress  of  the  work. 

In  compliance  with  instructions  contained  in  Department  letter  of 
September  22, 1890,  detailed  specifications  for  the  prosecution  of  this 
work  have  been  prepared  for  submission  to  the  Board  of  Officers  of  the 
Oorps  of  Engineers  therein  referred  to. 


APPENDIX  G— REPORT  OP  MAJOR  RAYMOND.      1045 

A  tracing  showing  the  location  and  general  ckaracter  of  the  work  is 
transmitted  herewith.* 

Very  reapectfoUy,  your  obedient  servant, 

0.  W.  Eatmond, 
Major y  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  UngineerSj  U.  8.  A. 


bepobt  op  the  board  of  engineers  on  the  project  and  speoi- 
pications  submitted  by  major  o.  w.  raymond,  corps  of  engi- 
ifeebs,  for  completing  the  improyement  of  philadelphia 
haebory  pennsylyania. 

United  States  Engineer  Office, 

PhilddelphiOj  Pa.j  November  29^  1890. 

General  :  The  Board  constituted  by  your  orders  of  November  24, 
1890,and  acting  under  your  instructions  of  N'ovember  25, 1890,  to  consid- 
ttthe project  and  specifications  submitted  by  M^.  C.W.  Raymond,  Corps 
of  Engineers,  for  completing  the  improvement  of  Philadelphia  Harbor, 
Pa.,  imder  the  provisions  of  the  river  and  harbor  act  of  September  19, 
1890.  and  to  prepare  specifications  for  the  work,  met  in  this  city  Novem- 
ber 28th,  Colon^  Comstock  being  not  present. 

The  provisioii  of  ttie  act  of  September  19, 1890,  relating  to  the  harbor 
is  the  following: 

XmraoYing  the  harbor  of  Philadelphia:  For  removal  of  Smith  Island  and  Wind- 
■iU  Itlandy  in  the  State  of  Pennsylvania,  and  Petty  Island,  in  the  State  of  New 
Jersey,  or  such  parts  of  them  and  the  shoals  adjacent  thereto  as  may  be  required, 
sad  for  the  improvement  of  the  harbor  between  the  cities  of  Philadelphia,  Pennsyl- 
vania and  Camden,  New  Jersey,  two  hundred  thousand  dollars :  Provided,  That  con- 
traeti  may  be  entered  into  by  the  Secretary  of  War  for  the  work  required  for  the 
improTement  of  the  Delaware  River  between  the  cities  of  Pliiladelphia,Pennsylvania 
tta  Camden,  New  Jersey,  according  to  the  plan  reported  by  the  Board  of  Engineers 
ted  transmitted  to  Confess  April  seventh,  eighteen  hundred  and  eighty-eight,  and 
printed  as  Hoiue  Executive  Document  two  nundred  and  sixty.  Fiftieth  CongresA,  first 
fi^^ion,  or  suc^  modifications  thereof  as  may  be  determined  upon  by  the  Secretary  of 
War:  Frovidedf  That  l^e  cost  of  the  improvement  shall  not  be  thereby  increased,  to 
^  paid  for  aa  appropriations  may  from  time  to  be  made  by  law. 

The  naval  appropriation  act  of  March  2, 1889,  contains  the  following 

item: 

^STy.yard,  Leaene  Island,  Pennsvlvania:  •  •  •  dredging  and  filling  in,  sev- 
(iity-fiye  thoiuana  dollars,  and  in  tne  expenditure  of  this  sum  the  Secretary  of  the 
^avy  may  co5perate  with  the  Secretary  of  War  and  utilize  any  earth  that  may  be 
'^oved  from  adjacent  waters  under  appropriations  made  by  Congress. 

.  The  extent  of  the  cooperation  desired  by  the  l^avy  Department  is 
indicated  by  the  following  specifications  which  the  Acting  Secretary  of 
the  Navy  requests,  in  his  communication  of  October  3  to  the  Secretary 
of  War,  should  be  incorporated  among  the  conditions  for  the  perfor- 
^oanoe  of  the  work : 

Jtem  1,  Dredged  materials  in  such  quantities  and  at  such  times  as  the  engineer 
officer  in  charge  may  direct  shall  be  deposited  within  the  limits  of  the  navy -yard 
l^ajrae  Island,  on  the  island  proper,  east  of  Broad  street. 

The  material  so  deposited  may  be  landed  at  such  points  on  the  dikes  east  of 
Broad  street  and  the  filled  portion  of  the  yard  {IS  the  contractor  may  select.  First 
^terial  wiU  be  landed  and  spread  out  over  an  area  600  feet  wide  measured 
from  the  Delaware   River  dike,  and  begiuuiug  at  the  easterly   limit  of  said  fill 

'Omitted.    See  general  sketch. 
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and  extending  thence  in  an  easterly  dirertion  along  wild  dike,  tlie  filling  to  be 
sufficiently  above  the  p^ra^e  of  the  jArd  to  allow  for  ehrinka^i*  nnd  the  work  of 
depoaiting  and  spreading  to  be  nnder  the  supervision  and  inspfM-tion  of  the  civil 
engineer  of  the  navy-yard. 

Item  2. — The  contractor  shall  have  the  privilege  of  depositing  material,  other  than 
that  designated  for  the  island  proper  of  ttie  navy -yard,  in  the  buck  channel  of  said 
yard  east  of  Broad  street^  provided  it  is  placed  and  filled  to  such  height  not  above 
grade  with  proper  allowance  for  shrinkage  as  shall  be  directed  by  &e  civil  engi- 
neer of  the  said  navy-yard. 

The  operations  of  the  Engineer  Department  in  this  improvement  are 
to  be  carried  on,  it  would  seem,  in  conlbrmity  to  the  law  of  September 
19, 1890,  which  prohibits  any  modification  of  the  project  invohing  an 
increased  cost  of  the  improvement  of  the  harbor  beyond  a  certain  fixed 
limit,  and  this  law  is  the  last  expression  of  the  will  of  Congress  on  the 
subject. 

It  is  the  opinion  of  the  Board  that  to  require  a  contractor  to  comply 
with  the  detailed  specifications  of  the  Kavy  Department  would  mate- 
rially increase  t^e  cost  of  the  work.  Nor  is  it  supposed  the  naval  law 
of  March  2,  1889,  intended  all  or  any  of  the  expense  of  the  improve- 
ment of  League  Island  for  naval  purx>oses  to  fall  upon  a  river  and  har- 
bor appropriation.  Indeed  the  naval  law  of  March  2, 1889,  clearly  re- 
fers to  cooperation  in  the  expenditure  of  the  sum  therein  appropriated, 
$75,000,  and  contemplates  only  the  utilization  by  the  Kavy  Depart- 
ment of  any  earth  that  may  be  removed  from  acljacent  waiters. 

The  views  of  the  local  engineer  in  his  report  of  November  20, 1890, 
are  recommended  for  approval  The  specifications  submitted  by  him, 
modified  to  accord  with  the  instructions  of  November  25, 1890,  from  the 
Chief  of  Engineers,  are  also  recommended  for  approval.  \\Tiile  not 
going  into  the  details  desired  by  the  specifications  from  the  Navy  De- 
partment, the  specifications  of  the  Board  call  for  a  price  for  material 
deposited  upon  League  Island  and  ux)on  the  part  of  the  island  where 
that  Department  wishes  it  to  be  placed,  and  in  compliance  with  the  views 
of  the  Navy  Department  so  far  as  the  laws  seem  to  justify. 

A  copy  of  Major  Raymond's  report  of  November  20, 1890,  and  a  copy 
of  his  original  specifications*  are  herewith,  as  also  a  form  of  specifica- 
tions as  recommended  by  the  Board. 

Eespectl^illy  submitted. 

Wm.  p.  Cbaighill, 
Colonel^  Corps  of  Engineers,  U.  8.  A, 

C.  W.  Raymond, 
Major  J  Corps  of  Engineers^  U,  S,  A. 

Brig.  Gen.  Thomas  L.  Oasey, 

Chief  of  Engineer Sy  U.  8.  A. 


8FBGIFICATION8  RBCOMMEMBRD  BY  TfrB  BOARD  OF  ENOENESBS. 
AUTHOMTY  FOR  THE  IMPROVEMENT, 

In  accordance  with  a  provision  of  the  river  and  harbor  act  of  September  19,  1890, 
the  work  of  improving  the  harbor  of  Phihidelphia  will  be  executed  "  accordinar  to  the 
plan  reported  by  the  Board  of  Engineers  and  transmitted  to  Congress  April  7.  1888, 
and  printed  as  House  Executive  Document  No.  260,  Fiftietli  Congress,  first  session, 
or  such  modifications  thereof  as  may  be  determined  upon  by  the  Secretary  of  War: 
Providedy  That  the  cost  of  the  improvement  shiiU  not  be  thereby  increased,  to  be  paid 
for  as  appropriations  may  from  time  to  time  be  made  by  law.^' 

*  Omitted. 
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of  the  northern  side  of  the  iBland  containing  abont  85  acres  above  mean  low  water. 
This  part  of  the  Island  is  the  property  of  the  United  States  and  its  limits  are  indi- 
cated on  the  sketch  hereto  appended. 

A  part  of  the  shore  line  is  protected  by  wharves  and  timber  rrvetraent  which  are 
to  be  removed.  The  material  to  be  excavated  is  supposed  to  be  similar  to  that  in 
the  other  islands.  The  material  to  be  removed  from  the  cliann**!  bet  ween  the  upper 
part  of  Petty  Island  and  the  Philadelphia  shore  is  shown  by  ])rcvions  dredging  to  be 
coarse  gravel  mixed  with  bowlders,  but  no  bowlders  have  boon  fonnd  too  large  t-o  bo 
easily  removed  by  dredging.  The  extent  of  this  hard  mater iiil  is 'not  detiniteiy 
known. 

The  working  season  for  dredging  in  this  loofility  is  generally  considered  to  extend 
from  abont  April  1  to  December  31,  but  in  ;iu  open  season  work  may  be  often  prose- 
cuted to  advantage  during  the  winter  and  early  spring.  The  nie:in  range  of  the  tide 
is  abont  6  feet. 

The  principal  articles  on  the  islands  which  are  to  be  removed  by  the  contract-or 
and  become  nis  property,  as  hereinafter  specified,  are  as  follows: 

SnUih  I»land, — ^Ten  buildings,  consisting  of  hotel,  3  dwelling-houses,  gas  house,  ice 
house,  blacksmith  shop,  bowling  alley,  and  2  pavilions;  also  fencing  and  concrete 
block  pavement. 

WinamUl  Uland. — Eight  buildings,  consisting  of  a  logwood  factory,  containing  2 
boilers,  2  steam-engines,  4  copper  extractors,  2  vacuum  pans,  1  copper-lined  tank, 
and  1  pnlfionxeter  pump;  smelting  works,  containing  1  boiler,  2  steam-engines;  S 
dwelling-honses,  2  coal  offices,  ana  1  shed. 

Petty  liUMd,^-&a.  buildings,  consisting  of  3  dwelling-houses,  2  sheds,  and  1  Osr- 
pcnter  shop. 

CONDinOKB  OF  THS  WORK. 

• 

The  work  required  for  the  complete  execution  of  this  project  is  as  follows: 

1.  The  removal  of  all  trees,  structures,  machinery,  ana  other  artificial  material  of 
whatever  nature  upon  the  islands,  and  belonging  to  the  United  States,  except  the 
pile  and  timber  wharfing  or  revetment.  This  material  shall  become  the  property  of 
and  be  removed  by  the  contractor  withont  expense  to  the  United  States,  and  upon 
the  execution  of  the  contract  the  responhibility  of  the  United  Stntes  for  its  eare  and 
preservation  shall  cease.  Notice  will  be  given  by  the  engineer  officer  in  charge  to 
all  persons  to  remove  private  property  from  the  islands  without  delay,  and  all  such 
prox>erty  remaining  upon  the  islands  after  the  execution  of  the  contract  will  be  at 
the  owner's  risk. 

2.  The  removal  of  the  pile  and  timber  wharfing  or  revetment  which  surroimds 
Smith  and  Windmill  Islands,  and  the  interior  basin  of  the  latter,  and  extends  along 
the  northern  shore  of  Petty  island,  and  the  removal  of  the  timber  work  of  the  dikes 
which  form  the  cross  channel  north  of  Smith  Island,  and  the  projecting  piles  south 
of  Windmill  Island.  The  aggregate  length  of  this  timber  work  is  about  18,000  feet. 
This  material  is  to  be  entirely  removed  by  the  contractor  and  so  disposed  of  as  not  to 
injure  vessels  or  obstruct  navigation,  and  will  be  paid  for  at  a  fixed  price  per  linear 
foot,  measured  along  the  line  of  the  work,  the  material  removed  to  become  the  prop- 
erty of  the  contractor. 

3.  The  removal  by  dredging  and  by  the  natural  scour  of  the  tidal  currents  of  about 
17,000,000  cubic  yards  of  material.  If  any  material  is  deposited  in  the  channel  by 
the  action  of  the  currents  during  the  progress  of  the  work,  at  any  point  between 
Kaighn  Point  and  Fishers  Point,  the  contractor  shall  remove  it  at  the  contract  rate, 
if  directed  to  do  so  by  the  engineer  officer  in  charge. 

All  dredged  material  not  otherwise  provided  for  is  to  be  deposited  by  the  con- 
tractor at  localities  provided  by  him  and  subject  to  the  approval  of  the  enjB^ineer 
officer  in  charge.  The  contractor  wiU  be  permitted  to  de]iosit  dredge  material  be- 
hind the  Mifflin  Bar  Dike  and  in  the  back  channel  of  League  Island  navy-yard,  east 
of  Broad  street,  subject  to  regulations  made  by  the  engineer  offiicir  in  charge,  who 
shall  designate  the  places  and  determine  the  amount  of  such  deposit.  Mitnin  Bar 
Dike  is  about  10  miles  below  Windmill  Island.  The  stone  filling  behind  the  revet- 
ments and  in  the  dikes  north  of  Smith  Island  will  be  de])osited  by  the  contractor  in 
the  gap  between  Fishers  Point  Dike  and  the  east  end  of  Petty  Island,  and  will  be 
paid  for  as  dredged  material. 

Dredged  material  in  such  quantities  and  at  such  times  as  the  engineer  officer  in 
charge  may  direct  shall  be  d(?])osited  within  the  limits  of  the  navy-yard,  League 
Island,  on  the  island  proper,  east  of  Broad  street.  The  material  so  deposited  may  be 
landed  at  such  points  on  the  dikes  east  of  Broad  street  and  the  filled  portion  of  the 
yai'il  as  the  contractor  may  select.  The  total  amount  of  material  to  be  deposited 
upon  League  Island,  if  any,  will  not  exceed  6,400,000  cnBic  yards. 

Dredging  will  be  paid  for  by  the  cubic  yard  as  measured  in  the  scows,  and  the 
price  named  shall  include  all  expenses  of  transportation  and  disposal  of  dredged  ma- 
terial as  above  provided. 


t*iU«  or  t.lin  ilwikgiintAil  llniM  »!  tixunvuttuit,  m  ilnpiii 
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..  .!._  tniitmiiilBhiill  Imprcnwrly  WcIpiI  ii 
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6.  The  revetment  along  the  north  shore  of  Petty  Island  wiU  he  removed.  The  ap- 
proximate length  of  this  revelanent  is  7,000  feet. 

7.  The  funds  remaining  aft^^r  the  -work  ahove  described  has  been  exernt<Mi  will  W 
applied  to  dredging  about  1,000^000  cnbic  yanls  of  material  from  the  north  I'nnit  of 
Petty  Island,  the  cut  to  be  outside  of  the  existing  dike  and  extend  to  a  depth  not 
exceeding  8  feet  below  mean  low  water. 

The  work  above  described  and  t<»  be  executed  with  funds  now  available  shall  be 
completed  on  or  before  June  30, 1892. 


letter  of  rnstructions  to  the  board  of  engineers. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  IK  0.,  Xorember  ^5^  1890. 

Colonel:  The  accompanying  i)apors  are  transmitted  for  the  infor- 
mation of  the  Board  of  Engineers  constituted  by  Special  Orders,  Xo. 
80,  Headquarters  Corps  of  Engineers,  November  24,  1800,  to  consider 
and  rei)ort  on  the  project  and  specifications  submitted  by  Maj.  C.  W. 
Eaymond.  Corps  of  Engineers,  for  completing  the  improvement  of 
Philadelphia  Harbor,  Pennsylvania,  under  the  provisions  of  the  river 
and  harbor  act  of  September  19, 18tM). 

Attention  is  invited  to  the  letter  and  its  indosures  from  the  Acting 
Secretary  of  the  Navy  with  reference  to  the  dejwsit  of  dredged  materi^ 
upon  League  Island.  It  is  desired  that  the  specifications  should  pro- 
vide that  bidders  sliall  state  (1)  a  price  per  cubic  yard  for  nmterial  ex- 
cavated and  deposited  at  places  provided  by  the  contrai'tor  and  ap- 
proved by  the  engineer  officer  in  charge:  (2)  a  price  per  cubic  yard  for 
material  excavat^id  and  deposited  upon  League  Island. 

By  command  of  Brigadier  General  Casey: 
Very  respectfully,  your  obedient  servant, 

H.  M.  Adams, 
Major  J  Corps  of  Engiiieers. 

Col.  Wm.  p.  Craighill, 

Corps  of  Engineers, 


INOLOSURES  TO  LETTER  OF  INSTRUCTIONS  TO  THE  BOARD  OF  EN- 
GINEERS— CORRESPONDENCE  WITH  REFERENCE  TO  THE  DEPOSIT 
OF  DREDGED  MATERIAL  UPON  LEAGUE  ISLAND. 

Bureau  of  Yards  and  Docks,  Navy  DEPART>rENT, 

Washington^  D.  C,  September  11^  1890. 

Sir:  From  a  conversation  with  General  Casey,  Chief  of  Engineers, 
U.  S.  A.,  which  I  reported  to  you,  it  was  uiulerstood  by  me  that  in  ask- 
ing the  proposals  for  removing  Smith  and  Windmill  Islands,  in  the 
harbor  of  Pluladelphia,  an  item  would  be  inserted  to  the  effect  that  bid- 
ders would  be  asked  to  bid  ui)on  depositing  the  earth  u])on  League 
Island. 

I  statM  in  this  conversation  that  I  had  been  informed  that  it  proba- 
bly could  be  done  as  cheaply  as  to  tow  the  scows  with  the  mud  the  great 
distance  required  by  regulations. 

I  re^ectfuUy  invite  your  attention  to  the  proposal  and  specifications 
for  the  removal  of  Smith  and  Windmill  Islands,  Philadelphia  Harbor, 
the  marked  parts  of  which  aie  those  affecting  League  Island,  and  very 
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different  from  my  imderstandiiig  as  to  what  they  were  to  be,  and  in  my 
«»l»uiiou  of  uo  pra^'tical  service  to  the  Navy  Department. 

The  naval  appropriation  bill  for  the  tis(*nl  year  1890,  i>er  act  March 
2, 1889,  contains  the  following  item : 

Kayy-yard,  League  Island,  Poniiflylvania,  for  dredging  and  filling  in^  seventy-five 
thoQsand  dollars,  and  in  the  expenditure  of  this  sum  the  Secretary  of  the  Navy  may 
f operate  with  the  Secretary  of  War  and  utilize  any  earth  that  may  be  recovered 
from  adjacent  waters  under  appropriations  made  hy  Congress. 

It  will  be  seen  from  the  8])ecificationR  that  it  is  proposed  to  dump  the 
earth  removed  from  these  islands  in  the  vicinity  of  League  Island  in  6 
feet  of  water. 

The  only  way  this  earth  could  be  utilized  would  be  by  again  dredg- 
ing it  and  depositing  upon  League  Island. 

i^ow,  as  we  have  so  much  dr^ging  to  do  to  deepen  the  Back  Chan- 
nel, it  would  api)eai'  as  if  it  were  better  to  do  this  and  deposit  it  upon 
the  island,  and  have  the  double  result  of  a  deep  harbor  and  raised 
inland  at  no  greater  oost. 
Very  respectfully, 

K  H.  Farquhar, 

Chief  of  Bureau. 
The  Secbbtabt  of  the  I^avy. 

[First  indonemest.] 

Navy  Department, 
September  12^  1890. 

Kespectfully  referred  to  the  honorable  the  Secretary  of  War,  whose 
attention  is  caUed  to  the  matter. 

B.  F.  Tracy, 
Secretary  of  the  Navy. 

[Second  indorsement.] 

Office  Chief  of  Engineers, 

U   S.  Army, 
Sejyiemher  13,  1890. 

Respectfully  referred  to  Major  C.  W.  Baymond,  Corps  of  Engineers, 
^or  remark. 
To  be  returned. 

H.  M.  Adams, 
Major,  Corps  of  Engineers,  in  charge. 

[Third  indorsement.] 

U.  S.  Engineer  Office, 
PhUudelphia,  Fa,,  September  15,  1890. 

Respectftilly  returned  to  the  Chief  of  Engineers,  U.  S.  Army, 
The  recommendations  made  with  reference  to  the  deposit  of  material 
■»t  Lesigue  Island,  in  my  report  of  July  10, 181)0,  were  prepared  after  full . 
consultation  with  the  naval  authorities  at  Leajnme  Island,  and  were  sup- 
P«»^  to  be  in  accordance  with  the  wishes  of  the  Kavy  Department. 

The  material  can  not  be  placed  as  cheaply  on  League  Island  as  in 
other  localities.  At  the  present  time  I  doubt  whether  it  can  be  dumped 
outmde  and  along  the  shore  of  League  Island  for  a  rate  much,  if  any, 
less  than  it  can  be  phiced  elsewhere.  For  future  contracts  there  is 
evQiy  reaaon  to  believe  that  the  cost  of  dumping  the  material  along  the 
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shore  of  League  Island  will  be  much  greater  than  the  cost  of  its  dispo- 
sition elsewhere. 

The  speciflcations  referred  to  were  prepared  in  accordance  with  in- 
structions contained  in  the  letter  of  the  Chief  of  Engineers,  dated  July 
28,  1890. 

it  is  probable  that  proposals  for  the  continuance  of  this  work  under 
a  new  appropriation  may  be  invited  in  the  near  fixture,  in  which  case 
bids  may  be  asked  in  accordance  with  the  wishes  of  the  Navy  Depart- 
ment. • 

It  will  be  a  matter  of  satisfaction  to  me  if  the  work  of  improvement 
of  Philadelphia  Harbor  proves  incidentally  to  be  of  benefit  to  the 
League  Island  navy-yard,  but  it  is  my  opinion  that  the  dumping  of 
any  considerable  jwrtion  of  the  excavated  material  at  that  locality  wiU 
result' eventually  in  a  decided  increase  in  the  cost  of  the  work. 

C.  W.  Raymond, 
Major y  Carps  of  Engineers. 

[IPoiirth  indonconent.] 

Oppiob  Chief  of  Engineers, 

U.  S.  Armt, 
September  22^  1890. 

Eesx>ectfhny  returned  to  the  Secretary  of  War. 

The  specifications  alluded  to  herein  were  made  in  accordance  with  a 
project  and  recommendations  covering  the  balance  of  $200,000  approved 
by  the  Acting  Secretary  of  War,  July  24, 1890,  by  indorsement  upon 
4585,  Engineer  Department,  1890,  herewith.  In  accordance  with  the 
project  as  recommended,  the  specifications  stated  that  ^  dredged  mate- 
rial in  such  quantities  and  at  such  times  and  places  as  the  Engineer 
Officer  in  charge  may  direct  shall  be  deposited  at  localities  having  a 
least  depth  of  6  feet  at  mean  low  water  at  or  near  League  Island.  All 
other  dredged  material  shall  be  removed  by  the  contni'Ctor  to  localities 
to  be  provided  by  him  and  subject  to  the  approval  of  the  Engineer  Offi- 
cer in  charge,"  and  the  specifications  required  that  bidders  should  name 
two  prices,  as  follows :  (1)  "  Per  cubic  yard  for  material  deposited  at 
places  provided  by  the  contractor  and  approved  by  the  Engineer  Officer 
in  charge,"  and  (2)  "  per  cubic  yard  for  material  deposited  at  or  near 
League  Island,  as  hereinbefore  provided."  The  recommendations  as  to 
the  disposition  of  material  at  League  Island,  Major  Eaymond  states  in 
the  preceding  indorsement,  were  prepared  after  fiill  consultation  with 
the  naval  authorities  at  League  Island,  and  were  supposed  to  be  in  ao- 
cordance  with  the  wishes  of  the  Navy  Department. 

This  consultation  of  Major  Eaymond  was  subsequent  to  the  interviews 
of  Captain  Farquhar  with  me  and  were  believed  to  cover  the  final  solu- 
tion of  the  deposit  of  earth  at  League  Island  by  the  Kavy  Department. 
I  have  no  recollection  of  promising  to  ask  bidders  to  state  the  prices  at 
which  they  would  deposit  earth  upon  League  Island,  but  there  are  no 
objections  to  such  inquiry  in  subsequent  calls  for  bids. 

Under  the  advertisement  and  specifications  as  made  four  bids  were 
received,  which  with  abstract  are  inclosed  with  Mjgor  Eaymond's  letter 
of  transmittal,  dated  September  16, 1890,  herewith.  No  change  can  now 
be  made,  and  one  of  the  bids  must  be  accepted  or  all  must  be  rejected  ac- 
cordingly. The  new  river  and  harbor  act  approved  September  19, 1890, 
appropriates  $200,000  additional  for  continuing  the  work^  and  provides 
that  the  Secretary  of  War  may  enter  into  contracts  for  the  entire  work, 
to  be  paid  for  as  appropiiations  may  from  time  to  time  be  made  by  law. 
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Inasmuch  as  better  prices  may  be  anticipated  when  larger  amonnts  of 
vork  are  let,  the  bids  now  received  will  be  rejected  with  the  view  of 
adding  the  balance  of  the  old  appropriation  to  the  means  made  availa- 
ble by  the  new  bill,  and  under  the  new  specifications  prices  for  deposit- 
ing material  OIL  League  Island  can  be  solicited. 

Thos.  Lincoln  Casey, 
Brig.  Qen.^  Chief  of  Engiiieers. 

War  Department, 

September  M^  1890. 

The  views  of  the  Chief  of  Engineers  are  concurred  in. 
By  order  of  the  Acting  Secretary  of  War. 

Saml.  Hodgkins, 
Acting  Chief  Cleri. 


lbttbb  of  thb  aotina  secretary  of  the  navy. 

Navy  Department, 
Washington^  October  5,  1890. 

8iE:  Beferring  to  your  letter  of  the  24th  ultimo,  inclosing  a  state- 
ment of  September  22  of  the  Chief  of  Engineers,  U.  S.  Army,  I  have 
flie  honor  to  state  that  the  Dei^artmeiit  learns  with  satisfaction  that  it 
will  be  practicable,  under  the  new  specifications  which  the  Chief  of  En- 
gineers proiK)ses  to  issue,  to  solicit  prices  for  depositing  the  material  on 
League  Island.  The  Bureau  of  Yards  and  Docks,  in  the  Kavy  Depart- 
ment, attaches  great  importance  to  this  form  of  statement  in  calling  for 
bids,  as  the  form  previously  used,  namely,  "localities  at  or  near  League 
bland,'^  would  fail  entirely  to  answer  the  purpose  of  the  act  of  March 
2, 1S89,  providing  that  the  Secretary  of  the  Navy  in  cooperation  with 
the  Secretary  of  War  may  utilize  any  earth  removed  from  adjacent 
waters. 

Appended  hereto  are  the  additional  items  which  this  Department 
requests  that  the  War  Department  will  be  pleased  to  embody  in  its 
specifications  when  bids  are  again  solicited.  For  the  further  illustra- 
tion of  these  items,  I  also  transmit  herewith  a  map  of  League  Island. 
I  have  the  honor  to  be,  sir,  very  respectfally, . 

J.  E.  SOLEY, 

Acting  Secretary  of  the  Navy. 
IbeSiCBSTABT  ov  Wab. 

ITBlfS. 

JUmL — ^Dredged  material  in  such  quantities  and  at  snch  times  as  the  engineer 
officer  in  charge  may  direct  shall  be  deposited  within  the  limits  of  the  navy-yard, 
Uagne  IslandL  on  the  island  proper,  east  of  Broad  street 

The  material  so  deposited  may  be  landed  at  such  points  on  the  dikes  east  of  Broad 
twet  and  the  fiUed  portion  of  the  yard  as  the  contractor  may  select.  First  ma- 
-erial  wiU  be  landed  and  spread  out  over  an  area  G(X)  feet  wide,  measured  fi-om  the 
t)elaTrare  River  dike,  and  beginning  at  the  easterly  limit  of  said  fill  and  extending 
lienoehi  an  easterly  direction  along  said  dike;  the  filliag  to  be  suthciently  above 
ihe  mdft  of  the  yard  to  aUow  for  shrinkage ;  and  the  work  of  depositing  and  spread- 
^wlMundBr  the  aapervision  and  inspection  of  the  civil  engineer  of  the  navy- 

KeAf. — ^The  contractor  shaU  have  the  privilege  of  depositing  material  other  than 
that  designated  for  the  island  proper  of  the  navy-yard  in  the  back  channel  of  said 
jwd  east  of  Broad  street ;  provided  it  is  placed  and  fille<l  to  snch  height  not  above 
gnde,  with  proper  aUowance  for  shrinkage,  as  shall  be  directed  by  l^e  civil  engi- 
SMT  of  the  said  navy-yard. 
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[Seoond  iadoTMsiieat.] 

Qffiob  Ohi£f  of  Enoinebbs, 

U.  S.  Abmt, 
October  7, 1890. 

Eespectftilly  referred  to  Maj.  Charles  W.  Baymond,  Corps  of  En- 
gineers, for  remark,  and  especially  as  to  whether  there  would  be  any 
objection  to  the  fill  between  the  inland  and  the  mainland,  and  its 
probable  effect. upon  the  channels  of  the  main  river. 

To  be  returned. 

By  command  of  Brigadier-General  Casey. 

n.  M.  Adams, 

Major ^  Corps  of  Engineers, 

[Third  indorsement.] 

F.  S.  ENaiNEBB  Office, 
Philadelphia,  Pa.^  October  13,  1890. 

^    Eespectfelly  returned  to  the  Chief  of  Engineers,  U.  S.  Army,  with 
accompanying  letter  of  this  date. 

C.  W.  RATlilOND, 

Major,  Corps  of  Engineers^ 


BEPOBT  of  MAJOB  O.  W.  BATMOND,  OOBPS  OP  BUeiNBBBfiU 

United  States  Engineeb  Office, 

Philadelphia,  Pa.,  October  13, 1890. 

Obnebal  :  In  compliance  with  instructions  contiiined  in  your  indorse- 
ment of  Oi^tober  7,  1890, 1  have  the  honor  to  submit  the  following  re* 
marks  upon  the  letter  of  the  Acting  Secretary  of  the  Navy  to  the 
Secretary  of  War,  dated  October  3, 1890,  having  reference  to  proposed 
work  at  League  island  in  connection  with  the  improvement  of  Phila- 
delphia Harbar.  There  is,  in  my  opinion,  no  objection  to  the  proposed 
flU  between  League  Island  and  the  mainland.  The  volume  of  tide- 
water passing  in  and  out  of  this  channel  is  too  small,  and  the  velocities 
are  too  feeble  to  have  any  appreciable  influence  upon  the  channels  of 
the  main  river. 

There  are  many  places  along  the  river,  the  value  of  which  would  be 
greatly  enhanced  by  dex)OSiting  the  dredged  material  upon  them. 
These  places  are  private  property,  and  there  is  good  reason  to  believe 
that  the  cost  of  placing  the  material  above  low  water  would  be  defrayed 
by  the  owners,  so  that  the  contractor  would  only  have  to  dump  it  in 
suitable  basins,  which  can  easily  be  provided.  It  is  quite  possible  ttiat 
the  contractor  may  be  able  to  make  even  more  advantageous  arrange- 
ments. 

It  is,  however,  necessary  that  suitable  places  above  and  below  the 
work  should  be  available  for  dumping,  independent  of  arrangements 
with  private  parties;  for  experience  shows  that  if  the  contractor  is  en- 
tirely dependent  upon  the  private  owners  for  dumping  places,  he  will 
And  it  difficult,  if  not  imi)08sible,  to  obtain  reasonable  terms.  Fortu- 
nately section  6  of  the  act  of  September  19, 1890,  gives  authority  under 
which  it  is  possible  to  provide  suitable  places  above  and  below  the  woric 
for  the  dumping  of  the  dredged  material. 

It  is  desirable  to  have  dumping  places  above  and  below  the  work,  so 
that  the  scows  can  be  taken  to  thera  with  the  tide  at  any  time.  The 
question  of  distance  is  of  no  practical  imi>ortance,  the  diit'erence  in  cost 
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k'twt^t'U  towing  to  League  Island  and  ^lifflin  Bar  being  very  small 
(estimated  at  about  1  cent  per  yard),  and  vastly  overbalanced  by  the 
irrt^ater  convenience  of  tKe  latter  site. 

It  will  appear  from  the  above  remarks  that  tlie  most  favorable  condi- 
tion under  which  the  contract  can  be  made  is  to  leave  the  contractor 
l«^rfatly  free  to  divspose  ot  all  the  excavated  material  to  his  own  best 
advantage,  providing  Mm  with  convenient  dumping  places  to  use  should 
he  ftud  it  desirable.  The  imposition  of  any  condition  restricting  the 
freedom  of  the  contractor  in  this  matter  is  vsure  to  increase  the  cost  of 
the  work. 

Item  1  of  the  specifications  accompanying  this  letter  not  only  re- 
quires the  contractor  to  deposit  at  League  Island  material  which  it 
mijjht  be  to  his  advantage  to  place  elsewhere,  but  also  compels  him  to 
land  it  above  low  water  and  rehandle  it  in  such  a  way  as  to  gieatly  in- 
crease the  expense.  He  nuist  |)rovi(le  a  s])ecial  ])iant  for  this  pur- 
jt^we.  To  iill  the  area  marked  on  the  accomi)anying  tracing  ''to  be 
tilled  first"  would,  in  my  opinion,  cost  at  the  lowest  estimate  15  cents 
per  cubic  yard  more  than  it  wcnild  cost  to  dump  the  material  at  Miiiiiu^ 
Bar  or  any  other  convenient  locality.  Thus  the  filling  of  this  strip 
alone  would  increase  the  cost  of  the  work  more  than  $125,0(K),  in  addi- 
tion to  the  increase  dire  to  restricting  the  contractor's  fiH'edom  in  tlie 
disj)08al  of  material.  The  filling  of  the  si)ace  in  rear  of  this  strii)  would 
involve  an  additional  cost  of  about  25  cents  per  cubic  yard,  making  the 
total  additional  cost  for  this  si)ace  about  $1,140,000. 

Item  2  gives  the  contractor^  under  certain  expensive  conditions,  the 
privilege  of  depositing  matenal  in  the  back  channel  of  League  Island 
^^-yard.  As  the  depth  of  this  channel  at  low  w  ater  is  from  1  to  2 
feet,  and  the  dumping  scows  draw  7  feet,  and  as  the  low-water  channel 
is  too  narrow  to  turn  the  s(*ows  in,  the  contractor  could  under  no  circum- 
stances avail  himself  of  this  privilege. 

The  naval  act  of  March  2,  1880,  appropriates  $75,000  for  dredging 
and  filling  in  at  League  Island,  and  provides  that — 

In  the  expenditure  of  this  sum  the  Seerotary  of  the  Navy  may  cooperate  with  the 
^<Tetary  of  War,  and  utilize  any  earth  that  may  be  removed  from  adjacent  waters 
ondtT  appro])riationfl  made  by  Oonn^ress. 

It  appears  to  have  been  the  intention  of  Congress  that  this  sum 
should  be  applied  to  the  payment  of  the  additional  <M)st  of  this  method 
of  disposing  of  the  material.  Since  the  estal)li8hnient  of  a  si>ecial 
pbuit  is  necessary,  the  snm  is  probably  not  snttieient  toindnceany  con- 
trai'tor  to  do  the  work  at  the  additional  ju'ices  above  estimated. 

The  river  and  harbor  act  of  {September  19,  1800,  provides  that  the 
vork  of  improving  Philadelidiia  Harbor  shall  be  executed  "according 
to  the  plan  reported  by  the  Board  of  Engineers,  and  transmitted  to  Con- 
gress April  7,  1888,  and  printed  as  House  Executive  Document  2(>0, 
Kftieth  Congress,  lirst  session,  or  such  modifications  thereof  as  may  be 
determined  upon  by  the  Secretary  of  War:  Provided,,  That  the  cost  of 
the  improvement  sliall  not  be  thereby  increased."^  The  Board  of  1888 
<lid  not  definitely  detei mine  places  for  the  disposal  of  the  dredged  ma- 
terial, but  indicated  several  possible  locations,  and  among  them  Leagu<». 
Island.  The  estimates  of  tin*  Board,  h<»\vcver,  do  not  include  the  cost 
<>t"  placing  any  of  the  excavated  mateiial  above  low  water,  and  the 
project  can  not  be  modilied  to  includj'  this  work  without  increasing  the 
♦estimated  cost  of  the  work  about  }i^l.'_!(M,00ft.  This  opinion  is  based 
np<)D  experience  in  dredging  and  careliil  in^piiry. 

Finally  I  invite  attention  to  the  fact  that  the  workcontcni])latc(l  u.idcr 
these  proposed  si)ecifications  is  to  be  done  under  the  supervision,  insx>ec- 
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tlon,  and  direction  of  a  subordinate  officer  of  another  Department,  who 
is  not  nnd^r  the  control  of  the  engineer  officer  making  the  contract  and 
the  payments  under  it  and  responsible  for  the  work,  or  even  under  the 
control  of  the  War  Department. 

The  letter  of  the  Acting  Secretary  of  the  If avy,  with  its  inclosure  and 
accompanying  tracing,  is  returned  herewith. 

Very  respectfully,  your  obedient  servant, 

0.  W.  Batmonb, 
Major  J  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Oasey, 

Chief  of  Engineer 8y  U.  8.  A. 

^^  . 

[Faartt  taidcuBouMnt.) 

Offiob  Ohief  of  Engineers, 

XJ.  S.  Army, 
December  2j  1890. 

EespectfnUy  returned  to  the  Secretary  of  War. 
*  The  Navy  Department  requests  that  certain  items  be  embodied  in  the 
specifications  for  improving  harbor  at  Philadelphia.  Attention  is  invited 
to  the  inclosed  report  of  October  13  from  Maj.  C.  W.  Eaymond,  to  whom 
these  papers  were  referred,  and  to  the  report  of  Board  of  Engineers,  with 
accompanying  specifications,  for  imi>rovement  of  the  harbor  at  Philadel- 
phia, submitted  to  the  Secretary  of  War  to-day  in  another  communica- 
tion« 

Thos.  Lincoln  Casey, 
Brig.  Oen.,  Chief  of  Engineers. 


I4ETTEB  OF  THE  assistant  SEOBETABY  OF  WAB. 

Wab  D:^pabthent, 
Washingtonj  D.  0.,  December  4, 1890. 

SiB:  Eeferring  to  your  letter  of  October- 3  last,  relating  to  the  pro- 
posed work  on  League  Island  in  connection  with  the  improvement  of 
the  harbor  of  Philadelphia^  and  to  the  "  items"  which  your  Department 
desired  to  have  embodied  m  the  specifications  for  improvement,  I  have 
the  honor  to  invite  your  attention  to  the  inclosed  copy  of  a  report  from 
the  Board  of  Engineers,  dated  Xovember  29  last,  to  whom  the  whole 
subject  was  referred. 

The  Department  has  approved  of  the  proposed  project  as  recom- 
mended by  the  Board  for  the  improvement  of  the  harbor,  which  con- 
templates the  deposit  of  dredged  material  upon  League  Island  in 
accordance  with  the  wish  of  your  Department,  so  far  as  is  justifiable 
under  the  law,  and  it  is  suggested,  should  it  be  deemed  necessary,  that 
you  direct  the  proper  officer  of  the  Navy  Department  to  confer  with 
Major  Eaymond  at  Philadelphia  on  the  subject.  This  should  be  done, 
if  at  all,  before  the  letting  of  the  work  is  advertised. 

The  tracing  of  League  Island  which  accompanied  your  letter  is 
herewith  returned. 

Very  respectfdlly, 

L.  A.  Gbant, 
Assistant  Secretary  of  War. 

The  Seobetaby  of  the  Favy. 
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[Sixth  indonemeot.] 

Ofpiob  Chief  of  Engineers, 

XJ.  S.  Army, 

December  26,  1890. 

BespectftiOy  referred  to  Major  Baymond,  in  order  that  he  may  explain 
to  bidders  where  the  Navy  Department  desires  to  have  the  earth  de- 
posted  on  League  Island.  Major  Eaymond  will  see  that  all  bidders 
understand  exactly  what  is  wanted  on  tiie  island,  so  that  no  mistake  can 
be  made. 
By  command  of  Brig.  Gen.  Casey  : 

H.  M.  Adams, 
Major  J  Corps  of  Eiighieers. 


BEPLY  to  above  SIXTH  INDORSEMENT. 

United  States  Engineer  Office, 

Philadelphia^  Pa.^  January  2^  1891. 

General  :  I  have  the  honor  to  acknowledge  the  receipt  of  letter  of 
tiie  Navy  Department  dated  October  3, 1890,  having  reference  to  the 
dqH)sit  of  dredged  material  from  Philadelphia  Harbor  upon  League  Is- 
land, referred  to  me  by  your  indorsement  of  December  26,  ISOC,  wliicli 
indorsement  instructs  me  to  explain  to  bidders  where  the  Kavy  Depart- 
ment desires  to  have  the  earth  deposited  on  League  Island  and  to  see 
that  all  bidders  understand  exactly  what  is  wanted  on  the  island,  so 
that  no  mistake  can  be  made. 

hi  compliance  with  these  instructions,  I  will  endeavor  to  give  the 
ftHest  information  on  this  subject  to  all  persons  proposing  to  bid  on  this 
woA  ;  but  the  attention  of  the  Department  is  respectfoUy  invited  to 
the  feet  that  the  specifications  for  the  improvement  of  Philadelphia  Har- 
bor, sent  to  me  for  my  information  and  guidance  on  December  5, 1890, 
under  which  I  have  advertised  for  proposals,  do  not  give  tliis  office  any 
control  over  the  place  of  deposit  of  dredged  material  on  League  IslaiKl, 
except  that  such  material  shall  be  deposited  "  within  the  limits  of  the 
luivy-yard,  League  Island,  on  the  island  proper,  east  of  Broad  street." 
The  specifications  as  approved  by  the  Chief  of  Engineers  do  not  require 
the  contractor  to  spread  or  grade  the  material,  as  desired  by  the  Navy 
Depiirtment. 

Very  respectfully,  your  obedient  servant, 

C.  W.  Eaymond, 
MajoTy  Corps  of  Engineers. 

Biig.  Gen.  Thomas  L.  Casey, 

Ohief  of  Engineers^  U,  8,  A. 
(Through  CoL  Wm.  P.  Craighill,  Corps  of  Engineers,  Division  Engi- 
neer, Southeast  Division.) 

8pbcifi0ations  dated  december  12,  181)0,  amended  so  as  to 
xeqx7ibe  bidders  to  state  an  addition  at.  price  ter  cubic 
yabd  fob  spreading  material  upon  league  island. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  I).  6\,  January  23^  1S9L 

Hajob:  I  inclose  an  additional  clause  for  the  spe<'ificati<)]is  for  t!io. 
unprovement  of  Philadelphia  Harbor,  to  be  added  to  th(»  last  p{iinf^nii»h 
nndar  the  head  "  Conditions  of  the  work,"  as  indicated  in  copy  here- 

XNG  91 67 
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with.  You  will  please  have  this  printed  and  distributed  to  all  persons 
who  have  received  the  specifiations  dated  December  12,  1890,  or  who 
may  ask  for  tJhem  hereafter. 

The  map  reterred  to  in  the  specifications,  showing  plan  of  the  United 
States  navy -yard,  League  Island,  and  also  showing  jwrtion  of  yard  to  be 
tilled  with  material  from  Smith  and  Windmill  Islands,  is  inclosed. 
By  command  of  Brigadier-General  Casey: 
Very  respectfully,  your  obedient  servant, 

H.  M.  Adams, 
Maj.  C.  W.  Kaymond,  Major^  Corps  of  Engineers. 

Cmys  of  Engineers, 

THJS  ADDITIONAL  CLAUSE. 

Bidders  sliall  state  on  the  form  hereto  ap])eiided  (1)  a  price  per  cubic  yard  for 
material  excavated  and  deposited  at  places  provided  by  the  contractor  and  approved 
by  the  en^neer  officer  in  charj^e;  (2)  a  price  per  cubic  yard  for  material  excavated 
and  deposited  upon  I^aeue  Island :  (2:^)  a  price  per  cubic  yard  for  spreading  said 
material  upon  League  Island  at  such  xjlaces  as  may  be  required  by  the  Navy  Depart- 
ment not  outride  of  the  limits  shaded  upon  the  map  to  be  seen  in  this  office :  (3)  a 
price  per  linear  foot  for  the  removal  of  the  pile  and  timber  revetment ;  and  (4)  the 
plant  which  they  propose  to  employ  in  the  work. 


letter  transmitting  pkoposals  opened  febbuaby  12,  1891,  and 

becommending  awabd  of  contbaot. 

United  States  Engineeb  Office, 

Philadelphia^  Fa.^  February  12^  1891. 

Oenebal:  I  have  the  honor  to  transmit  herewith  an  abstract  of  pro- 
posals, accompanied  by  one  copy  of  eaeh  proposal  received  and  opened 
by  me  this  day,  for  dredging  and  removal  of  wharfing  in  the  improve- 
ment of  the  harbor  of  Philadelphia. 

The  lowest  bidder  for  the  removal  of  material  and  revetments  is  the 
American  Dredging  Company  of  Philadelphia,  Pa.  This  comi)any  is 
also  the  lowest  bidder  for  depositing  material  upon  League  Island.  Its 
bid  of  18  cents  per  cubic  yard  for  spreading  material  on  League  Island 
is,  I  am  informed,  the  price  to  be  paid  for  every  cubic  yard  which  is 
rehandled  after  being  deposited  on  the  island.  The  offers  of  the  other 
bidders  for  spreading  are,  I  am  informed,  the  a<lditional  prices  to  be 
charged  on  every  cubic  yard  deposited  on  League  Island,  "whether  it  is 
rehandled  or  not. 

It  is  impossible  to  estimate  the  cost  of  spreading  at  the  price  bid  by 
the  American  Dredging  Company  until  the  quantity  to  be  rehandled 
is  known.  This  depends  upon  the  methods  employed.  If  a  hydraulic 
method  is  permitted  no  rehandling  will  be  required. 

I  respectfully  recommend  that  the  contract  be  awarded  to  the  Ameri- 
can Dredging  Company  of  Philadelphia,  Pa.,  this  company  being  con- 
sidered responsible  and  its  bid  reasonable  and  the  most  advantageous 
to  the  Government. 

Attention  is  invited  to  the  fact  that  the  City  Trust,  Safe  Deiwsit  and 
Surety  Company  of  Philadelphia  appears  by  its  president,  Mr.  Chas. 
M.  Swain,  as  one  of  the  guarantors  of  the  Penn  Dredging  (Company, 
and  the  same  gentleman  appears  as  the  second  guarantor  in  his  individ- 
ual capacity. 

Very  resi^ectfiilly,  your  obedient  servant, 

C.  W.  Raymond, 
Major  J  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  CT.  &  A* 
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LETTER  RECOMMENDING  RECONSIDERATION  OF  THE  PROJECT  FOR 
EtfPROVEMENT  OP  PHILADELPHIA  HARBOR  WITH  REFERENCE  TO 
THE  REQUIREMENTS  OF  THE  SUNDRY  CIVIL.  ACT  APPROVED  MARCH 
3)  1891. 

United  States  Engineer  Office, 

Fhiladelphiaj  Pa,^  March  5, 1891. 

General  :  I  have  the  honor  to  invite  your  attention  to  recent  legis- 
lation in  the  sundry  civil  act,  just  passed  by  Congress,  which  imposes 
i»*?w  and  important  conditions  upon  the  problem  of  the  improvement  of 
Philadelphia  Harbor.    The  provisions  referred  to  are  as  follows: 

For  improving  harbor  at  Philadelpliia,  Pa. :  Continuin*^  improvement,  removal  of 
Smith  Inland  and  Windmill  Island,  Pennsylvania,  and  Petty  IsIjumI,  New  Jersey,  and 
adjarent  nhoals,  $300,000 :  P»*(H^ir?cd,  Thattheplan  fortheimprovi'iiient  may  be  modified 
In"  (hanging  the  line  limiting  the  excavation  on  Petty  Island  to  such  ]>()Hition  as  the 
■*Wrttary  of  War  may  consider  desirable,  and  the  material  to  be  removed  from  said 
islands  and  shoals  under  this  appropriation,  and  ai>propriations  heretofore  made, 
fehail  1)6  deposited  and  spread  on  League  Island,  and  to  the  extent  of  the  cost  of  such 
deposit  and  spreading  the  said  appropriatioUs  are  hereby  unwie  available :Prot'trferf, 
/■rtier,  That  the  title  to  any  additional  lands  accjuired  for  this  purx)ose  shall  be 
T«t€d  in  the  United  States  without  charge  to  the  latter. 

In  view  of  these  provisions  it  appe€|,r8  to  be  impossible  to  make  a  con- 
tract for  the  improvement  of  Philadelphia  Harbor  in  accordance  with 
the  specifications  upon  which  proposals  were  received  and  opened  at 
this  office  on  February  12,  1891,  for  the  following  reasons : 

1.  The  specifications  provide  for  the  removal  of  about  17,000,000 
nibic  yards  of  material.  Should  the  line  of  excavation  on  Petty  Island 
be  changed  as  authorized  in  the  act,  the  amount  of  material  to  be  re- 
moved will  be  increased  by  about  1,000,000  cubic  yards. 

2.  The  specifications  further  provide  that  a  certain  part  of  the  heavy 
ffiaterial  removed  shall  be  deposited  in  the  prolongation  of  Fishers 
Point  Dike.  It  was  fiirther  the*  intention  to  permit  the  deposit  of  lieavy 
inatmal,  wherever  found,  in  those  parts  of  the  channel  where  there  are 
exeevssive  depths.  These  are  regiirded  as  very  important  parts  of  the 
pnyect.  Under  existing  law  they  cannot  be  carried  out,  since  all  mate- 
rial removed  is  required  to  be  deposited  at  League  Island. 

3.  The  specifications  further  provide  that  the  rate  of  progress  of  the 
*ork  of  excavation  is  to  be  determined  by  the  rate  of  advance  of  actual 
w^harf  constructions  to  the  new  harbor  lines,  so  as  to  maintain  the  as- 
signed section  of  the  new  channel.  The  project  for  the  commencement 
of  the  improvement  submitted  by  me  on  July  16,  18t>0,  recommended 
the  removal  of  Smith  and  Windmill  Islands  to  a  dej^th  of  8  feet  below 
mean  low  water,  and  this  work  is  provided  for  in  the  specifi(jations.  The 
advisability  of  doing  this  work  was  discussed  in  the  jiroject  refened  to, 
with  the  following  conclusions : 

If  this  is  done,  the  action  of  natural  forces  may  he  expected  to  largely  fliniinish  the 
volnme  of  the  lower  end  of  the  southern  shoal.  1  am  informed  that  as  soon  as  the  har- 
W lines  are  definitely  located  a  huge  part  of  the  Camd<'n  Avater  front  will  he  hulk- 
^^^♦led  along  the  advanced  lino,  and  the  extension  of  the  \vhar\<'s  on  the  Philachd- 
pMa  shore  may  be  exi>ected  to  commence  at  the  northern  end  of  the  n«'\v  line.  It  is 
probable  .that  these  changes,  in  connection  witli  thi*  eastward  direction  of  tlie  ehh 
currents,  will  be  of  suthcient  extent  to  hold  in  check  any  temlency  toward  the 
reformation  of  the  islands  above  the  8-foot  curve. 

At  the  time  this  ivroject  was  prepared  the  p:reat  ditlirulfy  was  to  find 
convenient  places  for  the  disposal  of  the  dr<Ml;Li('d  material.  Xo  obsta- 
cle was  known  to  snpplyinir,  without  <^\J)ense  to  the  rnitvii  States,  all 
material  needed  for  the  fillinii'  beliind  the  Camden  bulkheads.  The  law 
ii'^W  prohibits  the  supply  of  this  material  fV»r  this  ]»urpos(%  ami  iiiMbT 
th«Be  circoDistances  it  is  feared  that  the  (Jamdeu  water  fiout  will  not  bo 
advanced. 
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With  reference  to  this  subject,  the  Board  of  Engineers  of  1888,  in 
their  report  of  March  30, 1888,  containing  the  project  adopted  by  Oon- 
gi'BSs,  remarked  as  follows: 

Tlie  removal  of  Smith  and  Windmill  Islands  shonld  not  begin  or  be  carried  on 
without  the  simultaneous  regulation  of  the  port  warden's  lines  of  both  shores  of 
the  river  so  as  to  maintain  the  assigned  section  of  the  new  channel,  as  a  failure  in 
this  respect  would  onlv  be  followed  by  the  reformation  of  these  islands  in  whole  or 
in  part  by  the  river.  Moreover,  it  is  not  sufficient  that  these  lines  should  simply  be 
laid  down  on  paper,  but  their  existence  as  actual  constructions  should  be  a  part  of 
the  progressive  scheme  for  the  proper  improvement  of  this  portion  of  the  river. 

4.  The  specifications  farther  provide  for  the  execution  of  a  definite 
amount  of  work  with  the  funds  now  available.  It  will  be  necessary  to 
readjust  the  amount  of  work  to  be  done  in  conformity  with  the  increased 
cost  imx>osed  by  the  new  conditions. 

Under  these  conditions  I  do  not  consider  it  advisable  to  commence 
the  work  of  improvement  under  the  project  provided  for  in  the  sx>ecift- 
cations.  K  it  is  so  commenced,  serious  injury  to  the  channels  may 
result. 

For  the  reasons  above  stated,  I  feel  it  my  duty  to  suggest  the  advis- 
ability of  reconsidering  the  whole  project  for  the  improvement  of  Phil- 
adelphia Harbor  with  reference  to  these  new  conditions  before  the  award 
of  any  contract  for  the  commencement  of  the  work.  It  is  believed  that 
a  project  for  the  execution  of  the  work  in  harmony  with  this  new  leg- 
islation can  be  devised. 

Very  respectfdlly,  your  obedient  servant, 

0.  W.  Eaymond, 
Major,  Corps  of  Engineers. 

Brig.  Gen.  Thos.  L.  Casey, 

Chief  of  Engineers^  TJ.  8.  A. 

(Through  Col.  Wm.  P.  Craighill,  Corps  of  Engineers,  Division  Engi- 
neer, Southeast  Division.) 


AUTHORITY   FOB    REJECTION    OP    THE  BIDS    OPENED   FEBRUARY  12, 

1891. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
WasUngtoUj  D.  C,  March  IS,  1891. 

Major:  Eeferring  to  your  telegram  of  this  date,  the  following  copies 
of  indorsements  on  your  letter  of  February  12, 1891,  are  sent  you  for 
your  information: 

[First  indoreement.] 

Office  CmEF  of  EKGmBERs, 

U.  S.  Army, 

Marck  9, 1801. 

RespectfuUy  submitted  to  the  Secretary  of  War.  Of  the  three  bide  inclosed,  two 
of  them,  viz,  that  of  the  Penn  Dredging  Company  and  that  of  the  National  Dredging 
Company,  named  the  same  prices,  ll\^(r  cents  per  cubic  yard  for  dredging  and  $2.97^ 
and  $3.25  respectively  per  linear  foot  for  the  removal  of  pile  and  timber  wharfihg  or 
revetment.  These  prices  are  too  high  for  that  work.  The  third  bid,  that  of  the 
American  Dredging  Company,  the  lowest  for  excavating  and  removing  material,  for 
removal  of  ]^ile  and  timber  wnarfing  or  revetment,  ancf  for  excavation  and  removal 
of  material  inclusive  of  its  deposit  on  League  Island,  names  18  cents  per  cubic  yard 
for  spreading.  This  price  for  spreading  is  too  high.  The  sundry  civil  bill,  approved 
March  3,  1891,  enacts  a«  follow :  *  *  *  "  $300,000 :  Provided^  That  the  plan  for  the 
improvement  may  be  modified  by  changing  the  line  limiting  the  excavation  on  Petty 
Island  to  such  position  as  the  Secretary  ol  War  may  consider  desirable,  and  the  ma- 
terial to  be  removed  from  said  island  and  shoals  under  this  appropriation  and  appro- 
priations heretofore  made  shall  be  deposited  and  spread  on  League  Island,  and  to 
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the  extent  of  the  cost  of  such  dAposit  and  spreading  the  said  appropriations  are  made 
avsikble:  Provided,  further^  That  the  title  to  any  ^ditional  lands  acquired  for  this 
purpose  shall  be  vested  in  the  United  States  without  charge  to  the  latter." 

Tnis  enactment  introduces  and  establishes  conditions  not  existing  when  the  pro- 
ixMals  were  opened  and  the  specifications  under  which  the  proposals  were  made  are 
not  applicable  in  all  respects  to  the  new  conditions.  Regarding  the  case  as  a  whole 
it  is  rtTCommended  that  all  the  bids  be  rejected  and  that  the  work  be  readvertised 
DDder  specifications  so  modified  from  the  old  ones  as  to  conform  to  the  legislation 
in  the  sundry  civil  act  of  March  3^  1891. 

Thos.  Lincoln  Casey, 
Brig.  Gen.,  Chief  of  Engineers. 

[Second  indorsement.] 

War  Department,  March  10, 1891. 

Approved  as  recommended  by  the  Chief  of  Engineers. 

L.  A.  Grant, 
Acting  Secretary  of  War, 

By  command  of  Brigadier-General  Casey : 
Very  respectfully,  your  obedient  servant, 

Thos.  Turtle, 
Captairiy  Corps  of  Engineera. 
Maj.  O.  W.  Eatmond, 

Corps  of  Engineers. 


I 
i 

I     ! 


revised  project  for  completion  of  the  work  of  improving 
the  harbor  op  philadelphia,  including  project  for  appli-. 
cation  of  available  funds  in  accordance  v\rith  the  provi- 
sions of  the  sundry  civil  act  of  march  3,  1891. 

United  States  Engineer  Office, 

Fhiladelphiaj  Pa.,  March  14j  1891, 

General  :  In  compliance  with  instructions  contained  in  Department 
telegram  dated  March  6, 1891, 1  have  the  honor  to  submit  the  following 
revised  project  for  the  completion  of  the  work  of  improving  the  harbor 
at  Philadelphia,  Pa.,  including  a  project  for  the  application  of  the  ^nds 
now  available,  prepared  in  accordance  witli  the  provisions  of  the  sundry 
eivO  act  approved  March  3,  1891. 

The  provisions  of  the  sundry  civil  act  of  March  3, 1891,  above  refeiTcd 
to,  are  as  follows: 

^  For  improying  harbor  at  Philadelphia^  Pa. :  Continuing  improvement;  removal  of 
Sinith  Island  and  Windmill  Island.  Pennsylvania,  and  Petty  Island,  New  Jersey,  and 
•djacent  shoalB,  $300,000 :  Provided,  That  the  plan  for  the  improvement  may  be  modi- 
^1  by  changine  the  hne  limiting  the  excavation  on  Petty  Island  to  such  position  as 
^e  Secretary  of  War  may  conside  rdesirable,  and  the  material  to  be  removed  from 
said  islands  and  shoals  under  this  appropriation  and  appropriations  heretofore  made 
Khali  be  deposited  and  spread  on  League  Island  and  to  the  extent  of  the  cost  of  such 
deposit  and.  spreading  tlie  said  appropriations  are  hereby  made  available :  ProiHded 
ftrtker.  That  the  title  to  any  additional  lands  acquired  for  this  purpose  shall  be  vested 
is  the  United  States  without  charge  to  the  latter. 

The  existing  project  for  the  completion  of  this  work,  which  was  sub- 
mitted to  the  Department  on  November  20, 1890,  and  approved  Decem- 
ber 4, 1890,  was  prepared  in  accordance  with  the  provisions  of  the  river 
aid  harbor  act  of  September  19, 1890,  which  requires  the  work  to  be  ex- 
ecuted according  to  the  plan  reported  by  the  Board  of  Bn^neers  and 
tr^smitted  to  Congress,  April  7, 1888,  subject  to  such  modifications  by 
the  Secretary  of  War  as  do  not  increase  the  cost  of  the  improvement. 
Thia  project  is  given  in  detail  in  the  approved  specifications  under  which 
proposals  were  received  and  opened  at  this  office  on  February  12,  1891. 
Tbe  report  of  the  Board  of  Engineers  of  1888  is  printed  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1888,  Part  I,  page  679. 
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In  the  Delaware  Kiver,  between  Kaiglrn  Point  and  Fishers  Point,  tbc 
main  flood  a^d  ebb  currents  move  in  different  paths.  The  flood  follows 
the  Kew  Jersey  shore  and,  passing  to  the  westward  of  Petty  Island, 
turns  to  the  eastward  into  the  Pennsylvania  Channel;  the  ebb,  before 
the  construction  of  Fishers  Point  Dike,  followed  the  Xew  Jersey  shore 
south  of  Petty  Island,  and  crossing  at  the  same  place  as  the  flotnl, 
turned  to  the  westward  into  the  channel  west  of  Smith  and  Windmill 
Islands.  The  -scheme  of  rectification  recommended  by  the  Board  con- 
templates the  creation  of  a  single  channel,  in  which  the  directions  of  the 
flood  and  ebb  currents  shall  as  nearly  as  possible  coincide  with  dimen- 
sions adjusted  to  the  physical  conditions  of  the  water  way. 

The  Board  established  the  width  of  the  projected  channel  at  about 
2,000  feet,  its  cross-section  at  about  55,000  square  feet  at  mean  tide,  and 
its  depth  over  a  distance  of  about  half  the  width  at  26  feet  below  mean 
low  water.  In  determining  these  dimensions  it  is  believed  that  the 
Board  was  guided  by  a  study  of  the  dimensions  of  the  water  way  be- 
tween Kaighn  Point  and  Gloucester  Point,  which  have  remained  prac- 
tically without  change  for  many  years,  and  therefore  may  be  regarded 
as  well  adapted  to  a  permanent  regimen  in  this  vicinity. 

The  Board  proposes  to  obtain  these  dimensions  by  removing  Smith 
and  Windmill  Islands  and  the  adjacent  shoals,  by  advancing  the  wharves 
on  the  Philadelphia  and  Camden  water  fronts  to  the  established  limits 
of  the  new  channel,  by  cutting  off  a  portion  of  the  north  shore  of  Petty 
Island,  and  by  the  ultimate  closure  of  the  channel  south  of  Petty  Is- 
land by  the  extension  of  Fishers  Point  Dike.  These  are  all  essential 
parts  of  the  scheme  of  rectification;  and  the  actual  reconstruction  of 
the  Philadelphia  and  Camden  water  fronts  upon  the  new  lines  was  con- 
sidered of  special  importance.  With  reference  thereto  the  Board  re- 
marks as  follows: 

•  * 

The  removal  of  Smith  and  Windmill  Islands  sbonld  not  begin  or  be  carried  on 
without  the  simultaneous  regulation  of  the  port  warden's  lines  of  both  shores  of  the 
Tiver,  so  as  to  maintain  the  assigned  section  of  the  new  channel^  as  a  failure  in  this 
respect  would  only  be  followed  by  the  reformation  of  these  islands  in  whole  or  in 
part  by  the  river.  Moreover,  it  is  not  sufficient  that  these  lines  should  simply  be 
laid  down  on  paper,  but  their  existence  as  actual  constructions  should  be  a  part  of 
the  progressive  scheme  for  the  proper  improvement  of  this  part  of  the  river. 

It  was  not  a  part  of  the  duty  of  the  Board  of  Engineers  of  1888  to 
prepare  specific  and  detailed  directions  for  the  systematic  execution  of 
the  work.  Indeed,  this  would  have  been  impossible  with  the  informa- 
tion then  available.  The  advisory  commission  to  the  harbor  commis- 
sioners of  Philadelphia,  in  then-  report  of  December  16, 1887,  expressed 
the  opinion  that  the  projected  improvement  could  be  made  "without  in- 
jury to  the  harbor  by  the  skillful  execution  of  a  properly  prepared  proj- 
ect ;"  but  they  did  not  give  their  views  regarding  the  methods  and  order 
of  execution  which  should  be  followed.  Nevertheless,  the  principles 
and  methods  to  be  adopted  in  the  actual  execution  of  the  work  consti- 
tute by  far  the  most  difiicult  and  delicate  part  of  the  problem.  K  the 
complete  rectification  of  the  river  could  be  effected  at  once,  all  its  parts 
being  simultaneously  established,  there  would  be  httle  difficulty  to  an- 
ticipate, but  the  progressive  development  of  the  new  conditions  by 
operations  extending  over  a  long  period  requires  the  most  carefol  adjust- 
ment of  the  work  so  as  to  avoid  unnecessary  expense  and  serious  injury 
to  the  channels. 

The  method  of  improvement  recommended  for  adoption,  and  the  con- 
siderations upon  which  it  is  based,  are  set  forth  in  my  project  for  the 
application  of  the  appropriations  of  August  11, 1888,  and  March  2, 1889, 
wMch  was  submitted  to  the  Department  on  July  16, 1890,  and  approved 
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July  24,  1890.  This  method,  however,  was  intended  t/O  ivpply  to  the 
commencemeut  of  the  work  only,  and  no  attempt  was  made  to  establish 
a  plan  to  be  followed  in  future  operations.  Since  the  i>reparation  of  that 
project  tlie  present  condition  of  the  channels  has  been  determined  by  a 
(letiiiled  survey,  completed  in  September,  1800,  and  1  hav(»  investigated 
tUe  changes  therein  by  (comparisons  with  the  surveys  of  ISIO,  1843,  and 
1878,  to  facilitate  the  labors  of  tlie  Board  of  Engineers  for  the  establish- 
ment of  harbor  lines  in  the  port  of  rhiladelphia.  In  the  light  of  the  in- 
lormation  thus  gained,  I  now  feel  justitied  in  submitting  the  following 
plan  of  procedure  for  the  consideration  of  the  l)e])arlnient. 

In  the  establishment  of  the  assunie<l  normal  dimensions  of  the  recti- 
fied river,  the  plan  of  the  Board  of  Engineers  of  1888  contemplates 
operations  some  of  which  are  of  a  progressive  and  some  of  a  conserv-ative 
ibaraeter.  The  progressive  operations  consist  in-  the  gradual  removal  of 
the  islands  and  shoals  betw-eenPhiladeli)hia  and  Camden,  west  of  Petty 
Island;  the  conservative  operations  are  the  widening  of  the  channel 
north  of  Petty  Island,  theextensionof  the  Fishers  Point  Dike,  and  the 
advance  of  the  piers  and  bulkheads  on  the  IMiihnlelphia  and  Camden 
water  fronts  to  the  new  harbor  lines.  The  operations  of  removing  the 
islands  and  shoals  are  termed  profiresHive  because  they  are  the  funda- 
mental operations  upon  which  tlie  character  and  extent  of  all  the  others 
are  based,  and  thus  determine  tlu*  i)rogress  of  the  work.  The  other  op- 
erations are  termed  conservative  beeanse,  wIkmi  considered  with  reference 
to  the  physical  problem  of  river  rectification,  their  only  object  is  the 
maintenance  of  the  new  depths  gradually  created  elsewhere. 

If  any  part  of  the  islands  and  shoals  below  the  w  ater  level  is  removed, 
the  result  will  be  an  increase  in  the  dimensions  of  the  channel  volume 
beyond  their  normal  values.  The  new  depths  can  only  be  permanently 
maintained  by  one  or  more  of  the  following  conservative  operations: 

1.  By  advancing  the  piers  and  bulkheads  on  one  or  both  Avater  fronts 
90  as  to  compensate  in  a  greater  or  less  degree  for  the  (change  in  the 
channel  dimensions. 

2.  By  widening  the  channel  north  of  Petty  Island  so  as  to  bring 
together  the  paCths  of  the  tidal  currents  and  concentrate  the  action  of 
the  latter  upon  the  excavated  spaces. 

3.  By  closing  or  partly  closing  the  gap  at  Fishers  Point  Dike  so  as  to 
mm|)el  the  tidal  waters  now  flowing  through  the  channel  south  of  Petty 
Island  to  flow  through  the  north  channel,  and  thus  increase  the  effect 
of  widening  the  latter. 

The  general  plan  proposed  is,  therefore,  to  remove  in  sueeession  limited 
portions  of  the  islands  and  shoals,  following  each  rein<»val  by  a  com- 
pensation obtained  through  one  or  more  of  the  conservative  operations 
above  mentioned,  the  amount  and  character  of  these  operations  to  be 
determined  by  observations  duiing  the  progress  of  the  work. 

It  may  appear  desirable  that  the  progressive  operation  and  the  con- 
ser\'ative  oi>eration  intended  to  comjieusate  for  it  should  be  executed 
winultaneously;  but  this  would  interfere  with  the  i)roper  study  of  the 
action  of  the  tidal  forces,  and  is  unnecessary,  as  will  apjjear  from  the 
following  considerations,  which  are  based  upon  the  physical  history  of 
the  river. 

A  comparison  of  cross-sections  constructed  from  the  four  available 
surveys  at  eleven  different  positions  between  Kaiglm  Point  and  the 
foot  of  Petty  Island,  shows  that  very  considerable  changes  in  tlie  width  of 
water  way  may  be  made,  under  the  conditions  existing  up  to  the  present 
time,  without  producing  any  important  cliange  in  the  cross- sectional 
area  of  the  low-water  channel  during  a  long  interval.    The  low-water 
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channel^  instead  of  the  mid>deptli  channel^  is  selected  for  investigation, 
since  the  fonner  is  the  only  channel  which  is  free  to  change  under  the 
action  of  the  tidal  forces.  Thus  the  mean  width  of  water  way  between 
the  foot  of  Petty  Island  and  the  head  of  Smith  Islaoid  was  reduced 
from  3,170  feet  in  1843  to  2,420  feet  in  1890,  but  the  mean  low-water 
cross-sectional  area  remained  practically  constant  at  about  49,500  square 
feet.  Between  the  head  of  Smith  Island  and  the  foot  of  Windmill  Is- 
land the  mean  width  changed  in  the  same  interval  from  2,880  feet  to 
2,130  feet,  the  mean  cross-sectianal  area  remaining  constant  at  50,000 
square  feet.  Between  the  foot  of  Windmill  Island  and  Kaighn  Point  the 
mean  width  changed,  in  the  same  interval,  from  3,070  feet  to  2,320 
feet,  the  mean  cross-sectional  area  remaining  constant  at  about  54,500 
square  feet.  The  mean  width  of  the  whole  reach^  from  Petty  Island  to 
Kaighn  Point,  changed  in  the  same  interval  from  3,070  feet  to  2,320 
feet,  the  mean  cross-sectional  area  remaining  constant  at  about  50,650 
square  feet. 

It  foUows  from  the  above  that  although  the  mean  width  of  water  way 
has  been  thus  greatly  reduced,  the  volume  of  the  low-water  channel  be- 
tween the  extreme  points  of  comparison  remains  practically  unchanged, 
being  about  555,000,000  cubic  feet  in  both  1843  and  1890.  There  have 
been,  however,  considerable  changes  in  the  form  of  the  channel,  and  in 
the  local  channel  volumes  at  different  levels,  some  of  which  are  dis- 
cussed in  my  report  of  July  16, 1890;  but  this  constancy  of  volume 
seems  to  indicate  that  these  changes  are  principally  due  toa  sliifting  of 
the  material  within  the  reach,  and  not  to  any  great  ext<»nt  to  the  de- 
posit of  suspended  material  brought  in  from  beyond  its  limits.  In  the 
vicinity  of  Philadelphia  the  ebb  current  travels  from  1^  to  3  miles  farther 
than  the  flood,  and  thus  there  is  a  tendency  to  carry  all  suspended  ma- 
terial down  towards  the  sea. 

But  although  the  principal  material  for  the  formation  of  shoals  dur- 
ing the  progress  of  the  work  will  probably  be  supplied  from  places 
within  the  limits  of  the  improvement^  it  by  no  means  should  be  iuferred 
that  therefore  the  progressive  operations  can  be  safely  conducted  with- 
out being  soon  followed  by  a  proper  compensation.  It  might  appear 
admissible  to  allow  the  material  to  shift  to  any  position  in  the  water-way, 
since  it  will  cost  no  more  to  dredge  it  from  one  place  than  from  another. 
But  the  relations  between  the  tidaA  currents  are  now  very  complicated, 
and  the  changes  in  those  relations  which  must  occur  in  the  progress  of 
the  wort  will  determine  new  directions  and  intensities  in  the  resultant 
tidal  forces,  which  may  remove  material  outside  the  limits  of  the  pro- 
jected channel,  or  cause  great  temporary  inconvenience  by  the  deposit 
of  material  in  the  channels  now  in  use.  Material  which  is  light  enough 
to  be  taken  up  in  suspension  under  the  action  of  an  increased  velocity, 
such  as  the  mud  covering  Smith  Island  Bar,  will  be  carried  out  of  the 
reach  or  else  deposited  in  the  shoal  parts  of  the  water  way.  Heavier 
material,  such  as  composes  the  main  body  of  the  shoals,  will  be  moved 
along  the  bottom,  following  the  directions  of  liighest  velocity,  and  thus 
will  eventually  find  its  way  into  the  deep  parts  along  the  thalweg. 
The  successive  removal  of  hmited  portions  of  the  islands  and  shoals, 
each  removal  being  followed  by  a  suitable  conservative  operation,. is 
the  only  method  of  execution  permitted  by  the  conditions  established 
by  the  Board  of  1888. 

It  is  proposed  to  carry  on  the  work  of  excavation  by  removing  the 
islands  and  shoals  in  horizontal  layers,  since  the  power  of  the  river  to 
maintiiin  channel  volumes  in  the  normal  water  way  increases  directly 
as  the  square  root  of  the  height  Of  the  plane  of  excavation  above  the 
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thalwe<r.  The  excavation  is  to  be  commenced  at  tlie  lower  end  of  Wind- 
mill Island  and  proceed  upstream,  since  there  is  a  well-marked  ten- 
dency in  the  shoals  of  the  Delaware  Eiver  to  diminish  at  their  lower 
and  increase  at  their  upper  ends.  Moreover,  Smith  Island  and  the 
revetments  of  the  cross  channel  above  it  act  as  a  sujiport  tor  the  lower 
end  of  Smith  Island  Shoal,  and  they  should  not  be  removed  until  the 
movements  of  the  latter  have  been  provided  for.  This  horizonal  exca- 
Tation,  followed  by  the  conservative  operations  required,  w  ill  be  con- 
tinued until  the  new  channel  dimensions  are  fully  established. 

With  reference  to  the  conservative  operations,  it  is  to  be  remarked 
that  the  rate  of  extension  of  the  piers  and  bulkheads  on  the  Philadel- 
phia and  Camden  water  fronts  is  not  under  the  control  of  the  United 
States.  No  constructions  can  be  extended  to  the  new  harbor  lines  until 
the  port  wardens'  lines  have  been  advanced  thereto  by  the  proper  local 
or  State  authorities.  Fortunately  the  lines  have  been  thus  advanced 
on  the  Camden  front,  and  it  is  understood  that  the  new  iners  and  bulk- 
heads will  be  constructed  immediately,  if  filling  can  be  obtained  from 
the  material  excavated  in  the  harbor.  The  practical  reconstruction  of 
the  Philadelphia  water  front  is  a  more  difficult  problem,  requiring  the 
preparation  of  a  systematic  and  comprehensive  plan  and  the  action  of 
the  State  legislature.  It  is  now  receiving  earnest  and  intelligent  study 
from  the  harbor  comanissioners  of  Philadelphia  and  other  gentlemen 
representing  the  leading  commercial  interests  of  the  city.  The  scheme 
of  reconstruction  can  only  be  carried  out  by  using  material  excavated 
during  the  progress  of  the  improvement  for  widening  Delaware  avenue 
behind  the  new  bulkheads.  The  Camden  line  being  on  the  convex 
rtde  of  the  river,  its  advance,  considered  as  a  conservative  operation,  is 
tar  more  important  and  more  immediately  necessaiy  than  that  of  the 
Philadelphia  line,  for  it  will  be  made  upon  the  shoal  side  of  the  chan- 
nel, where  deposits  are  most  likely  to  occur.  In  my  report  of  July  16, 
b90, 1  have  pointed  out  the  fact  that  the  observed  effect  of  wharf  ad- 
^"ance  from  the  Camden  shore  has  been  much  more  general  across  the 
whole  water  way  than  that  of  the  advance  fr^om  the  Philadelphia  shore, 
and  the  influence  of  the  former  in  reducing  the  volumes  of  the  shoals 
has  been  much  greater  than  that  of  the  latter. 

The  rate  of  progress  of  the  other  conservative  operations  is  under  the 
direct  control  of  the  General  Government. 

The  widening  of  the  channel  north  of  Petty  Island  will  modify  the 
tidal  conditions  not  only  by  increasing  the  amount  of  tidewater  flowing 
through  the  Pennsylvania  channel,  but  also  by  changing  the  direction 
of  the  resultant  tidal  action. 

Some  idea  of  the  effect  of  the  modification  first  mentioned  can  be 
formed  by  the  observed  influence  of  the  Fishers  Point  Dike,  which  is 
considered  elsewhere.  The  effect  of  the  modification  last  mentioned 
can  only  be  definitely  ascertained  during  the  progress  of  the  work.  It 
is  proposed  to  execute  the  widening  by  cutting  away  tlie  north  shore  of 
the  island  in  successive  vertical  sections,  the  rate  of  progress  to  be  de- 
termined by  the  conditions  of  the  progressive  operations  in  the  river 
below. 

The  extension  of  the  Fishers  Point  Dike  so  as  ultimately  to  close  the 
chamiel  south  of  Petty  Island  can  not  fail  to  produce  beneficial  results 
fince  it  will  terminate  the  conflict  of  tidal  currents  which  now  occurs 
just  below  the  island;  but  the  work  must  be  done  gradually,  since  the 
dike  produces  marked  changes  in  Smith  Island  Shoal  which,  if  allowed 
to  proceed  too  rapidly,  might  complicate  the  conditions  below.    Between 
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1883  and  1890  the  shoal  moved  to  the  eastward  and  lost  materially  in 
Yolnme  under  its  influence.  The  dike  is  founded  upon  an  embankment 
of  hard  material  obtained  by  dredging  in  the  channel  north  of  Petty 
Island,  and  this  method  of  construction  has  proved  very  satisfiekctory 
and  has  resulted  in  a  large  reduction  in  the  cost  of  the  work.  It  is  pro- 
posed to  deposit  suitable  material  obtained  during  the  progress  of  the 
excavation  (such  as  the  stone  filling  behind  the  revetments  of  the  islandn 
and  in  the  dikes  of  the  cross  channel)  along  the  extension  of  the  dike, 
so  as  te  gradually  reduce  the  tidal  flow  and  at  the  same  time  prepare  a 
stable  foundation  for  the  future  superstructure. 

There  is  one  other  conservative  operation  which  I  consider  very  de- 
sirable, although  it  was  not  contemplated  by  the  Board  of  1888,  and 
relates  te  the  final  establishment  of  a  permanent  regimen  rather  than 
to  the  progress  of  the  work;  that  is,  the  partial  rectification  of  the  bot- 
tom of  the  channel  by  filling  in  excessive  depths  along  the  present 
thalweg  with  heavy  material  obtained  in  the  excavation.  Should  the 
work  of  rectification  be  completed  in  accordance  with  the  plan  of  the 
Board  of  1888,  there  will  be  a  false  thalweg  along  the  Philadelphia 
shore,  over  which  the  depths  will  be  excessive,  except  where  they  may 
have  been  reduced  by  the  movement  of  material  in  the  river  or  by  fill- 
ing in  for  the  construction  of  wharves.  Every  such  excessive  depth  is 
a  source  of  iiyury,  since  it  induces  an  increase  in  the  local  tidal  veloc»i- 
ties  and  thus  disturbs  the  uniformity  of  flow.  It  is  not  probable  that 
sufficient  heavy  material  w^ill  be  found  to  fill  the  spaces  below  the  theo- 
retical bottom;  but  the  new  piers  to  be  built  on  tlie  Philadelphia  shore 
will  extend  nearly  across  the  present  thalweg,  and  if  heavy  material  in 
deposited  along  the  lines  they  are  to  occupy  their  construction  wUl  be 
greatly  facilitated.  The  shoaling,  which  is  inevitable  l>etween  the  piers, 
will  soon  fill  up  the  intervening  spaces.  The  material  obtained  from 
the  channel  north  of  Petty  Island  is  admirably  adapted  for  such  tbunda- 
tions,  as  is  shown  by  our  exi)orience  at  Fishers  Point  Dike. 

The  project  for  the  progi*essive  execution  of  the  work  of  improve- 
ment as  above  recommended  requires  the  establishment  of  the  follow- 
ing rules  for  the  disposal  of  the  dredged  material: 

1.  A  sufficient  quantity  of  the  heavy  material  first  removed  should 
be  deposited  along  the  exte^nsionof  the  Fishers  Point  Dike  to  gradually 
check  the  tidal  flow  through  the  channel  south  of  Petty  Island  and 
form  a  foundation  for  the  future  completion  of  the  work.  This  will  re- 
quire about  30,000  cubic  yards. 

2.  All  other  heavy  material  wherever  found  during  the  progress  of 
the  work  should  be  dei)osited  in  the  channel  at  places  where  the  depths 
are  excessive.  To  completely  fill  the  channel  up  to  the  theoretical  bot- 
tom of  the  rectified  river  would  require  about  3,000,000  cubic  yards  of 
material  and  about  half  as  much  would  be  necessary  to  raise  the  level 
of  the  bottom  along  the  axes  of  the  new  wharves.  It  is  not  probable 
that  any  such  amount  of  heavy  material  will  be  obtained,  but  all  that 
is  available  should  be  used  for  this  x)urj)08e.  Very  little  of  such  mate- 
rial will  be  obtained  diuing  the  early  stages  of  the  work. 

3.  Ordinary  dredged  material  should  be  supplied  as  rapidly  as  it  is 
required  for  filling  in  behind  the  new  bulkheads  on  the  Camden  and 
Philadelphia  water  fronts.  These  extensions  have  a  local  character 
with  which  the  General  Government  is  not  concerned,  but  their  vital 
connection  with  the  work  of  river  improvement  and  their  influence 
upon  it«  rate  of  progress  require  that  they  should  have  precedence  before 
all  other  places  in  the  receipt  of  material.  The  Camden  front  will  re- 
quiie  about  1,500,000  cubic  yards,  some  of  which  is  needed  immediately. 
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The  Philadelphia  front  will  require  at>out  500,000  cubic  yards,  uoiie  of 
vhich  will  be  needed  during  the  present  year. 

4.  ^laterial  not  needed  for  the  purposes  above  mentioned  should  be 
tif[M»sited  and  spread  on  League  Island  until  the  island  is  raised  to  the 
established  grade.  It  is  highly  desirable  and  greatly  to  the  advantage 
of  the  Government  to  utilize  this  material  for  this  purpose;  but  since 
xhk  filling  bears  no  physical  relation  to  the  work  of  rectification  it 
should  always  be  deferred  until  the  needs  of  the  improvement  are  satis- 
fied- The  total  amount  of  material  required  at.  League  Island  will  not 
t'Xi^^  7,500,000  cubic  yards. 

If  all  the  material  which  can  possibly  be  needed  for  the  purposes 
al)f»ve  mentioned  is  supphed,  we  have  provided  for  the  disposal  of  less 
than  13,000,000  cubic  yards,  leaving  about  5,000,000  cubic  yards  to  be 
de[M)sited  behind  the  Mifflin  Bar  Dike  or  in  other  localities.  There  is 
more  than  enough  material  for  all  possible  demands,  and  all  public 
Wiinte  can  be  safely  satisfied  if  it  is  permitted  to  do  the  work  at  the 
proper  times  and  in  the  proper  order. 

The  project  for  the  completion  of  the  work  and  the  specifications  based 
thereon,  which  were  approved  December  4,  1890,  were  prepared  in  ac- 
rordance  with  the  views  above  expressed,  but  it  was  not  considered 
either  necessary  or  desirable  to  provide  in  the  s|)ecifications  for  all  the 
work  required.  There  is  so  much  material  to  be  removed,  and  it  is  so 
much  to  the  advantage  of  the  contractor  to  deposit  it  in  the  vicinity  of 
the  excavation,  that  it  was  thought  best  not  to  introduce  any  condi- 
nons  regulating  the  deposit  of  material  on  the  water  fronts  and  in  the 
•baimel.    A  simple  permission  to  deposit  was  considered  sufficient. 

Under  the  provisions  of  the  sundry  civil  act  of  March  3, 1891,  it  is 
impossible  to  apply  the  funds  now  available  to  the  work  of  improve- 
ment, in  accordance  with  the  plan  above  recommended ;  but  the  follow- 
ing project  for  the  application  of  these  fiinds  conforms  to  that  plan  so 
far  as  the  law  permits. 

The  adopted  project,  approved  December  4,  1890,  provides  for  the 
application  of  $390,000  to  the  successive  removal  of  Windmill  and  Smith 
inlands  to  a  depth  of  8  feet  below  mean  low  water,  and  to  the  excava- 
tion of  a  part  of  Petty  Island.  With  the  sum  of  $090,000  now  availa- 
ble, all  the  work  thus  projected  could  probably  be  done,  even  at  the  in- 
t'reased  cost  due  to  the  requirement  that  the  material  shall  be  deposited 
cm  League  Island.  It  is  not  desirable,  however,  to  so  far  advance  the 
improvement  before  a  resonable  compensation  is  obtained  by  the  exten- 
sion of  wharves  on  the  Camden  water  front.  The  considerations  justi- 
fyiTig  the  work  proposed  are  given  in  fiill  in  my  report  of  July  16, 1890, 
and  the  advance  of  the  Camden  water  front  is  one  of  the  necessary 
conditions  thereof. 

In  my  opinion  it  will  be  safe  to  excavate  W^indmill  Island  to  a  depth 
of  8  feet  below  low  water.  The  section  below  tlie  island  near  the  ter- 
mination of  the  8-foot  curve  has  about  the  same  form  and  almost  exactly 
the  same  area  as  the  section  across  the  upper  end  of  Windmill  Island 
would  have  after  the  completion  of  the  proj^osed  excavation,  as  shown 
on  the  appended  sketch.*  This  is  sinix)ly  a  transfer  of  the  conditions 
now  existing  at  the  foot  of  W^indmUl  Island  to  the  foot  of  Smith  Island, 
and  the  distance  is  so  short  that  the  tidal  conditions  are  practically  the 

sjuiie. 

'file  continuation  of  the  Avork  by  the  removal  of  the  upper  part  of 
»^mith  Island  is  e\adently  undesirable  until  the  Camden  wharves  are 

*  Omitted.     See  general  sketch. 
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advanced.  It  would  release  a  mass  of  material  from  Smith  Island  Bar 
before  provision  has  been  made  to  carry  it  across  the  excavated  spaces. 
It  will  probably  be  necessary  to  postpone  the  removal  of  any  part  of 
Smith  Island  until  material  is  obtained  which  can  be  utilized  in  accord- 
ance with  the  necessities  of  Uw,  improvement. 

It  is  accordingly  recommendeil  that  so  much  of  the  funds  now  avail- 
able as  is  necessary  for  the  purpose  be  applied  as  follows: 

1.  To  the  removal  of  the  piling  at  the  lower  end  of  Windmill  Island 
and  the  revetments  along  its  east  and  west  fronts. 

2.  To  the  removal  of  Windmill  Island  by  dredging  to  a  depth  of  8 
feet  below  mean  low  water,  the  excavation  extending  to  the  natural 
contour  of  8-foot  depth  outside  the  island,  except  where  a  less  depth 
may  be  required  by  the  Engineer  officer  in  charge. 

3.  To  the  removal  of  the  revetment  on  the  south  side  of  the  canal  be- 
tween Windmill  and  Smith  Islands. 

It  is  proposed  to  do  the  work  above  described  under  s]>eclfications 
prepared  in  accordance  with  the  instructions  of  the  Cliief  of  Engineer 
and  submitted  to  the  Department  on  this  date.  The  work  is  estimated 
to  cost  $200,000. 

Should  the  above  recommendation  receive  approval  there  will  remain 
an  unallotted  balance  of  $490,000.  The  application  of  these  funds  so  as 
to  conform  as  closely  as  possible  to  the  plan  of  improvement  can  best 
be  determined  during  the  progress  of  the  work.  It  is  therefore  recom- 
mended that  this  balance  be  held  subject  to  the  submission  of  a  future 
project. 

Very  respectfully,  your  obedient  servant, 

C.  W.  Raymond, 
Major y  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers  J  TJ.  8.  A. 

(Through  Col.  Wm.  P.  Craighill,  Corps  of  Engineers,  division  engi- 
neer, southeast  division.) 

approval  of  project  of  march  14,  1891. 

Office  of  the  Chief  of  Engc^ers, 

United  States  Army, 
Washington^  D.  C,  March  19, 1891. 

Major  :  Your  communication  of  March  14, 1891,  is  received,  and  your 
final  recommendations,  marked  1 , 2,  and  3,  are  approved,  provided  they  do 
not  interfere  with  or  change  the  project  of  the  Board  of  Engineers  for  the 
improvement  of  Philadelphia  Harbor  as  required  by  law^,  or  do  not  in- 
terfere with  or  change  the  work  required  by  the  act  of  March  3,  1891, 
making  appropriations  for  the  sundry  civil  expenses  of  the  Government. 
You  will  also  submit  prior  to  the  completion  of  the  work  under  these 
rei^'omuiendations,  Xos.  1,  2,  and  3,  another  project  for  going  on  with  the 
work  of  improving  Philadelphia  Harbor,  so  there  shall  be  no  delay,  cessa- 
tion, or  intermission  in  the  progress  of  this  important  improvement. 
By  command  of  Brigadier-General  Casey: 
Very  respectfully,  your  obedient  servant, 

H.  M.  Adams, 
Major^  Corps  of  Engineers. 
Maj.  C.  W.  Eaymonb, 

Corps  of  Engineers. 
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AX  ACT  empoTrezing  oonncUa  In  eitie«  of  the  first  cIms  to  revise  and  estHbliflb  the  line  for  wharves 
iKi  pien  and  low-^vnter  mark  or  bulkhead  lines  on  the  Delaware  River  in  trout  of  cities  of  the  first 


SEcnox  1,  Be  it  enaeted  hy  the  senate  and  house  of  rcpreseiiiaiives  of  the  Common- 
vmltk  of  Pennsylvania  in  general  assembly  met,  and  it  is  hereby  enacted  by  the  authority 
0/  the  Bsme,  That  the  select  and  common  councils  of  cities  of  the  first  class  be, 
KHi  they  are  hereby,  authorized  from  time  to  time  to  revise  and  estalilish  the  line 
beTOBd  which  no  ^wrharf  orpier  shall  extend,and  also  to  revise  and  establish  the  arbitrary 
low- water  line  or  bulkhead  line,  on  the  Delaware  River  in  front  of  cities  of  the  first  cla^s 
in  conformity  "with  those  now  established  by  the  Secretary  of  AVar  or  as  they  may  from 
thsie  to  time  be  established  by  him  during  the  progress  of  the  work  of  the  improve- 
meei  of  the  harbors  of  said  cities. 

^rofyed  the  8th  day  of  June,  A.  D.  1891. 

EOBT  E.  Pattison. 


G3. 
IMPROVEMENT  OF  SCHUYLKILL  RIVER.  PENNSYLVANIA, 

The  river  and  harbor  act  of  September  19, 1890,  appropriated  $45,000 
for  wntinmiig  tbe  improvement  of  the  Schuylkill  Kiver. 

The  river  between  its  mouth  and  Gibson  Point,  in  its  unimproved  con- 
ftion,  carried  a  channel  over  the  bar  directly  at  its  mouth  with  a  depth 
<^  about  10  feet  at  mean  low  water,  and  between  the  bar  and  Gibson 
Point  a  mling  depth  of  about  16  feet. 

The  present  project  proposes  the  formation  of  a  channel  400  feet  wide 
tDd  24  feet  deep  at  mean  low  water  from  the  mouth  of  the  river  to 
<jirard  Point,  a  distance  of  about  1  mile;  from  thence  to  Gibson  Point,  a 
imher  distance  of  about  3  miles,  a  channel  20  feet  deep  and  2.50  feet 
^de,  except  at  the  abrupt  bend  at  Yankee  Point,  where  the  chan- 
nel width  was  to  be  increased  to  300  feet;  from  thence  to  Chestnut  Street 
Bridg:e,  Philadelphia,  a  distance  of  about  3  miles,  a  channel  of  naviga- 
ble width  and  18  feet  deep  at  mean  low  water.  This  latter  rea(?h  of 
river  has  required  no  other  improvement  than  the  removal  of  about 
W)0  cubic  yards  of  rock  near  Locust  and  South  streets.  The  channels 
FojK^ed  are  to  be  obtained  by  dredging  at  an  estimated  cost  of  §485,000, 
«f  which  amount  $438,750  has  been  appropriated. 

Daring  the  past  fiscal  year  under  a  contract  with  Frank  C.  Somers, 
dated  March  4, 1891,  95,890  cubic  yards  of  material  were  removed  in 
widening  to  300  feet  the  20-foot  low  water  channel  at  Yankee  Point, 
and  to  250  feet  the  channel  directly  above  Penrose  Ferry  Bridge.  In 
this  work  30,340  cubic  yards  were  removed  from  the  former  and  65,550 
cubic  yards  from  the  latter  locality. 

The  improvement  of  the  channel  of  the  Schuyldll  Eiver  by  dredging 
was  commenced  in  187(K  and  up  to  the  close  of  the  past  fiscal  year  about 
1,416,000  cubic  yards  or  material  have  been  removed,  of  which  about 
550,000  cubic  yards  have  been  dredged  in  the  formation  of  the  channel 
near  the  mouth  between  deep  water  in  the  Delaware  Eiver  and  Girard 
Point,  a  distance  of  about  1  mile.  The  remaining  866,000  cubic  yards 
hare  been  removed  from  between  Girard  Point  and  Gibson  Point,  a 
distance  of  about  3  miles. 

This  work  has  resulted  in  the  formation  of  a  channel  about  150  feet 
vide  and  19  feet  deep  at  mean  low  water  across  the  bar  at  the  river's 
mouth;  a  channel  250  feet  wide  and  from  20  to  24  feet  deej)  from  inside 
tbe  bar  to  Penrose  Ferry  Bridge;  from  thence  to  Point  Breeze  a  clumiiel 
^  feet  wide  and  20  feet  deep;  and  from  Point  Breeze  to  (iihson  Point, 
a^^hannel  from  100  to  200  feet  wide  and  18  to  20  feet  deep,  rx-lwccn 
Oibson  Point  and  deep  water  inside  the  bar  at  the  mouth  the  improved 
channel  hajs  maintained  the  depth  to  which  it  was  dredged. 
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The  channel  over  the  bar,  although  twice  drecl«rt^(l  to  a  depth  of  24 
feet  at  mean  low  water  by  the  removal  of  about  5r>(),(KKl  <'ubi<'  yards  of 
material,  has  quickly  shoaled  to  20  feet ;  to  redred^e  tliis  rhknnel  to 
the  dimensions  projwsed  in  the  project,  viz,  40()  fe^t  wide  and  24  feet 
deep,  would  require  the  removal  of  at  least  350,000  cubic  yards  of  ma- 
terial. 

The  shoaling  principally  occurs  over  a  portion  of  the  channel  about 
1,500  feet  in  length,  and  situated  directly  at  the  river's  mouth.  It  is 
mainly  due  to  the  abruft  angle  at  which  the  tidal  currents  of  the 
Schuylkill  meet  those  of  the  Delaware  Eiver,  and  the  abnormal  width 
of  the  SchuylkiD  at  this  point.  From  the  experience  of  the  past  it 
seems  highly  probable  that,  instead  of  attempting  to  maintain  the  de- 
sired depth  of  24  feet  in  this  part  of  the  river  by  dredging,  it  would  be 
more  assuredly  and  economically  accomplished  by  the  aid  of  dikes  so 
placed  as  to  produce  tidal  concentration  upon  the  shoal  area. 

During  the  present  season  it  is  proposed  to  investigate,  through  the 
aid  of  current  and  tidal  observations,  the  causes  which  now  operate  to 
form  this  bar,  and  to  prepare  a  project  for  the  application  of  available 
funds,  about  $20,000,  towards  the  permanent  improvement  of  this 
locaility  to  a  depth  of  24  feet  at  mean  low  water. ' 

The  present  demands  of  commerce  limit  the  requu^ement  of  an  im- 
proved river  channel  to  that  part  of  the  river  lying  between  the  mouth 
and  Gibson  Point,  or  the  lower  4  miles  of  the  river.  At  Girard  Point 
are  located  large  grain  elevators  and  wharves.  At  Gibson  Point  and 
Point  Breeze,  which  are  near  each  other  and  closely  related  as  to  com- 
mercial requirements,  are  the  large  storage  tanks  and  wharves  of  the 
petroleum  oil  refineries.  The  interest<$  assembled  at  these  three  points 
cover  mainly  the  commerce  of  the  Schuykill  Eiver,  and  both  the  grain 
and  oil  trade  require  deep-draft  vessels  for  the  pro]>er  and  economical 
transaction  of  their  business.  Channel  depths  should  exist  which  will 
permit  the  passage  of  vessels  drawing  24  feet  of  water  at  all  stages  of 
the  tide  between  the  mouth  of  the  river  and  Gibson  Point. 

The  dredged  channels  which  have  been  formed  elsewhere  than  at  the 
mouth  have  been  permanent  and  if  by  regulating  w^orks  at  the  mouth 
a  24-foot  channel  can  be  maintained  it  is  believed  that  a  x)ernianeut 
channel  of  equal  depth  can  be  formed  by  dredging  in  the  reach  of  river 
between  the  mouth  and  Gibson  Point.  Until  such  a  channel  is  formed, 
deep-drafb  vessels  can  only  be  moved  at  high  water,  unless  they  lighter 
a  part  of  their  cargoes  over  the  outer  bar. 

This  work  lies  in  the  collection  district  of  Philadelphia,  at  which,  as  a  port  of  en- 
try, there  was  coUected  dnring  the  year  ending  December  31,  1890,  revenne  to  the 
amonnt  of  $27,572,351.53.  The  nearest  fort  and  light-houses  are,  respectively,  Fort 
Mifflin  and  ScnnylkiU  River  range  lights. 

Total  appropriations  to  June  30, 1891 $4^^,750.00 

Total  expenditures  to  June  30, 1891 1 413,788.71 

Money  statement, 

July  1,  1890,  balance  unexpended $222.35 

Amount  appropriated  by  act  approved  September  19,  1890 46, 000. 00 

45, 222.  a-S 
June  30,  1891,  amount  expended  during  fiscal  year 20, 205.  C8 

July  1, 1891,  balance  unexpended 25, 017. 29 

{Amount  (estimated)  required  for  completion  of  existing  project 46, 250. 00 
Amountthatcanbeprofitably  expended  in  iiscal  year  oTiding.lnne30, 1893    46,  250. 00 
Submitted  in  compliance  with  re<inirenieuts  of  sections  2  of  river  uud 
harbor  acts  of  1866  and  1867. 


APPENDIX   G — ^REPOBT   OP  MAJOE  RAYMOND. 


1071 


Ahtraet  of  proposals  for  dredging  in  Schuylkill  River,  Pennsylvania,  opened  February  SS, 

1891,  hy  Maj,  C,  W,  Raymond,  Corps  of  Engineers. 


K& 


Kame  and  address  of  bidder. 


Frank  C.  Somers,  Camden,  K.J 

Tbe  Peon  Dredging  Co.,  Philadolphift,  Pa . 
American  I^redging  Co.,  Philadelphiu.  Pii 
AtlM  Dredging  Co.,  Wilmington,  Del 


Approxi- 

mate quan- 

tity of 

uiHtVrial 
to  b<* 

Amount. 

wmiovwl, 

100,000  ru- 

ble yunlH. 

Ptrcu.yd. 

|0.  18,»9 

$18,900 

.  19/« 

19,700 

.21 

21,000 

.  -20 

.20,000 

Any  necessary  dredging  of  compact  gravel,  clay,  or  bowlders,  8iieh  hard  material 
tobe]Mud  for  at  one  and  one-half  timed  the  price  bid  for  ordinary  material. 
Contract  (dated  March  4^  1891)  entered  into  with  Frank  C.  ISomerH. 


COMMERCIAL  STATISTICS. 


the  following  statements  of  the  foreign  and  domestic  commerce  of  the  Schuylkill 
Hirer  for  the  year  ending  December  31,  1890^  have  been  compiled  from  the  returns 
Ude  to  this  office  by  shippers  and  consigners : 

Freight  movement. 


Articles  arriving. 


Gross  tons.:     Value. 


Itt 

Lonbar. , 

JarMcItoiiii'" 

Vood 

Ijone,  building 

«<Be,  paving 

Inn  ore 

Cod 

lOseenJineous 

Total 

Articles  departing 

Grtin ^ 

XanarB 

l]^leani  oil  and  liroducts 

«iiceUaneoas 

Total : 


190, 115 
19, 492 
2,76§ 
33, 743 
49,204 
40,0S4 
53,037 
77, 000 
71,134 
34,633 


571, 182 


$1,034,472 
168,544 

95,000 
156,296 
458,068 
215,778 

32, 449 

231,000 

248,969 

1, 038, 990 


3, 679, 566 


Gross  tons.'     Value. 


289,000 

25,359 

582,616 

9,000 


$5,393,000 

40, 378 

9, 551, 320 

270,000 


905,975       15,257,608 


Vessel  movement. 


Class. 


gBMiers 

§^Bg  vessels 

^«ul-lMats  and  barges 

Total 


No.  arriving, 
loaded. 


2 
680 
911 


1,503 


No.  depart- 
iug,  liKiUed. 


Ill 
613 

175 


899 
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IMPROVEMENT  OF  ICE-HARBOR  AT  MARCUS  HOOK,  PENNSYLVANIA. 

The  ha>rbor  of  Marcos  Hook  is  situated  on  the  right  bank  of  the  Del- 
aware Biver,  about  20  miles  below  Philadelphia.  Its  construction  and 
maintenance  as  an  ice-harbor  was  undertaken  by  the  General  Govem- 
ment  in  1866. 

The  river  and  harbor  act  of  September  19, 1890,  appropriated  $5,000 
for  this  work ;  these  Ainds  have  been  held  for  the  contingency  of  repairs 
and  dredging,  neither  of  which  have  been  required  during  tiie  last  fis- 
cal year. 

The  work  accomplished^in  1889  practically  carried  the  project  for  the 
improvement  of  this  harbor  to  completion.  The  harbor  in  its  present 
condition  consists  of  an  area  of  10  acres,  with  a  depth  of  from  18  to  25 
feet  at  mean  low  water  over  about  7^  acres,  and  from  18  to  12  feet  over 
the  remaining  2J  acres.  Within  this  area  are  7  detached  ice-piers,  con- 
sisting of  stone  superstructures  upon  timber  crib  substruckires;  two 
landing  or  shore  piers  of  timber  with  crib  substructures  upon  pile  foun- 
dations, and  3  groups  of  mooring  piles  placed  between  the  detached  ice 
piers. 

The  4  upper  ice-piers  were  completed  in  1871,  and  during  the  20  years 
which  have  elapsed  the  wear  of  the  ice  upon  the  upper  surfaces  of  the 
timber  substructure,  which  is  but  slightly  below  the  plane  of  mean  low 
water,  will  necessitate,  in  the  near  future,  repairs  to  this  worn  part  of 
the  substructure. 

It  is  also  probable  that  dredging  will  have  to  be  resorted  to  at  inter- 
vals to  maintain  the  requisite  depth  of  the  water  in  the  harbor. 

For  these  objects  fttnds  should  be  available. 

This  work  is  located  in  the  collection  district  of  Philadelphia.  This  is  the  nearest 
port  of  entry,  the  coUections  during  the  year  ending  December  31,  1890,  amounting 
to  ^,572,351.53.  The  nearest  fort  and  light^house  are,  respectively,  Fort  Mifflin  and 
Christiana  Light. 

Total  appropriations  from  1866  to  June  30, 1891 $214,000.00 

Total  expenditures  from  1886  to  June  30,  1891 208,963.64 

Money  statement 

July  1, 1890,  balance  unexpended $502.11 

Amount  appropriated  by  act  approved  September  19,  1890 5, 000. 00 

5, 502. 11 
June  30, 1891,  amount  expended  during  fiscal  year 466. 75 

July  1, 1891,  balance  unexpended 5,036.36 


G5. 

ICE-HARBOR  AT  HEAD  OF  DELAWARE  BAY,  DELAWARE. 

The.  act  of  Au^st  2, 1882,  contained  an  appropriation  of  $25,000  for 
*^  ice-harbor  at  head  of  Delaware  Bay,  and  for  removal  of  sunken  piers 
in  channel  back  of  Reedy  Island,  Delaware.''  The  sum  of  $3,700  was 
expended  in  1883  in  removing  the  sunken  piers  at  Reedy  Island,  and 
$5,063.07  has  since  been  expended  in  surveys^  examination,  and  office 
expenses.  * 
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Sereral  plans  for  the  fonnation  of  an  ice-harbor  in  the  vicinity  of 
Liston  Point  have  been  proposed,  but  the  difficulties  connected  with 
the  problem  have  been  such  that  a  satisfactory  solution  has  not  yet 
been  reached.  Those  who  have  studied  the  question  are  unanimous  in 
the  opinion  that  if  such  an  ice-harbor  is  built  it  should  be  located  in  the 
leachof  river  between  Reedy  Island  and  Bombay  Hook  Point.  This 
]art  of  the  river  contains  two  localities,  viz:  Baker  Shoal,  and  Duck 
Creek  Flats,  the  improvement  of  which  is  provided  for  in  the  pro- 
ject for  the  permanent  improvement  of  the  Delaware  Eiver  between 
Philadelphia  and  the  sea  by  the  construction  of  over  11  miles  of  dikevS. 
The  changes  which  would  be  induced  in  the  regimen  of  this  i)art  of  the 
rivff  by  such  extensive  constructions  would  render  the  prior  location 
<^ffl  iee-harbor  very  hazardous. 

The  greatest  need  of  commerce  on  the  Delaware  Eiver  is  an  improved 
filrip  channel  between  the  port  of  Philadelphia  and  the  sea,  and  until 
this  shafl  have  been  carried  further  toward  accomplishment,  expend- 
itnres  can  be  applied  with  more  advantage  to  channel  improvements 
than  to  ice-harbor  construction. 

The  cost  of  an  adequate  ice-harbor  in  the  vicinity  of  Ijiston  Point 
toold  probably  be  from  $400,000  to  $600,000,  and,  after  other  require- 
Bents  of  commerce  have  been  met,  such  an  ice-harbor  would  be  a  desir- 
ahie  adjunct. 

T/td  appropriation  to  Juno  30, 1891 $25,000,00 

T«telaq»enditiire8  to  Jnne  30,  1891 8,763.07 

Money  statement 

^^11890,  balance  unexpended $16,276.93 

J«se  3io,  1^1,  amount  expended  during  fiscal  year 40. 00 

J«^rl»1891,  balance  unexpended 16,236.93 


G6. 

C0S8TRUCTION  OF  IRON  PIER  IN  DELAWARE  BAY,  NEAR  LEWES,  DELA- 
WARE. 

The  construction  of  this  pier  was  commenced  in  1871  under  an  ap- 
F^riation  of  $226,000  made  in  the  river  and  harbor  act  of  July  15, 
1870.  By  the  conditions  of  this  act  the  Junction  and  Breakwater  Kail- 
rt«ad  Company  having  the  terminus  of  its  line  in  the  vicinity  of  tiie 
pier  was  pemaitted  "  to  extend  their  railroad  upon  and  ovc^r  said  pier, 
«Qd  to  freely  use  said  pier  in  connection  with  their  said  road,  subject 
to  8nch  regulations  and  charges  for  maintenance  and  repairs  as  the 
Secretary  of  "War  may  adopt."  The  pier  was  completed  iu  18S0,  and 
^ipoiditures  since  that  date  have  been  applied  to  the  repair  and  niain- 
ta^anoe  of  the  structure.  The  railroad  company  has  not  yet  exercised 
its  privilege  of  occupying  the  pier. 

In  1888  and  1889,  the  pier  was  injured  by  the  collision  of  vessels 
which  had  been  driven  from  their  moorings  behind  the  adjacent  break- 
water by  severe  storms.  About  120  linear  feet  of  tlie  pier  was  A\T^ecke(l 
l>y  these  collisionB,  involving  the  destiiiction  of  17  of  the  wron^Lrlit-iron 
sH^rew  piles  and  their  attachments. 

Under  date  of  October  10, 1889,  the  officer  then  in  char<»e  of  the  dis 
trict  reported  the  matter  to  the  DeiKirtment  witli  an  estimate  of -$10,000 

>:ng  91 ii^ 
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for  the  repair  of  the  pier.  The  act  of  April  4, 1890,  providing  ^^  for 
certaia  of  the  most  urgent  deficiencies  in  the  appropriations  for  the 
service  of  the  Government  for  the  fiscal  year  ending  June  30, 1890,  and 
for  other  purposes,^  contained  the  following  item:  "  Constiiicting  pier 
in  Delaware  Bay,  near  Lewes,  Delaware:  For  repairs,  $10,000." 

The  plan  for  repairing  the  pier,  submitted  in  compliance  with  the  in- 
structions of  the  Department  dated  AprU  11, 1890,  proposed  removing 
the  seventeen  injured  piles  and  replacing  them  with  cast-iron  columns, 
bolted  to  timber  sills,  sunk  below  the  action  of  scour.  The  ca«t-iron 
caps  and  diagonal  bracing  attached  to  the  injured  piles  wei*e  to  be 
utOized  upon  the  columns  and  the  timber  superstructure  restored  ujwn 
its  former  plan  of  construction.  To  guai'd  agaiust  the  recurrence  of 
similar  accidents  from  colliding  vessels  or  wrecks  in  the  future,  it  was 
proposed  to  place  fender  piles  along  both  sides  of  the  shore-arm  of  the 
pier.  Timber  on  hand  and  stored  upon  the  pier  was  to  be  used  in  these 
repairs.  The  approval  of  the  above  described  project  for  the  repair  of 
the  pier  was  received  at  the  clovse  of  the  fiscal  year  1890. 

Under  date  of  August  23, 1890,  a  contract  was  entered  into  with  the 
Alvin  B.  Morrison  Comi)any  for  the  repair  of  the  pier  and  the  placing 
of  fender  piling  along  both  sides  of  the  shore-arm.  This  work  was 
completed  on  March  14,  1891,  at  a  cost  of  $7,033.  The  fender  piles 
were  driven  to  a  depth  of  about  12  feet  into  the  bottom  through  the 
aid  of  the  water  jet.  The  timber  sills  of  the  cast-iron  colunms  con- 
sisted of  two  pieces  of  12  inch  by  12  inch  creosoted  timber,  fastened  to- 
gether sidewise  by  oak  treenails  and  iron  clamps,  and  having  a  length 
sufficient  to  give  about  14  square  feet  of  b(*aring  surface  for  e4K*li 
column.  These  sills  were  sunk  by  the  aid  of  the  water  jet  to  a  depth 
of  3  or  4  feet  into  the  bottom;  the  cast-iron  columns  were  bolted  to  the 
timber  sUls  with  phosi)hor  bronze  bolts,  and  after  the  columns  and 
attached  sills  were  sunk  in  position,  they  were  loaded  with  a  weight  of 
15  tons  per  column  to  secure  them  against  subsequent  settlement. 

The  bent  and  broken  screw  piles  were  removed  by  the  use  of  the  water 
jet,  and  it  is  of  interest  to  note  that  these  wrought-iron  piles  and  their 
attached  cast-iron  screw  flanges  were  without  any  indication  of  corrosion 
after  having  been  in  place  for  17  years. 

By  these  repairs  the  injured  part  of  the  pier  is  believed  to  be  restored 
to  its  original  sti'ength.  A  large  i)art  of  the  timber  superstructure  has 
been  in  place  from  10  to  12  years  and  its  value  is  greatly  impaired  by 
natural  decay  and  deterioration.  The  increased  weight  of  engines  and 
rolling  stock  wliich  have  arisen  since  the  i)ier  was  designed  make  the 
wooden  superstru(*.ture  too  light  to  bear  such  increased  loads.  This,  in 
connection  with  the  perishable  character  of  the  superstructure,  would, 
if  the  pier  is  ever  used  by  tlie  railroad  company,  render  necessary  an 
iron  superstructure  adjusted  to  the  demands  of  modern  railroad  require- 
ments. Such  a  plan,  in  accordance  with  Senate  resolution  of  March  12, 
1886,  was  submitted  under  date  of  April  2, 1886  (see  Keport  of  the  Chief 
of  Engineers  for  1886),  at  an  estimated  cost  of  $93,000. 

The  sundry  civil  act  of  March  3, 1891,  contained  the  following  pro- 
vision: 

And  the  Secretary  of  V^^ar  is  hereby  directed  to  assign  to  the  Secretary  of  the 
Treasury  so  much  space  on  the  Lewes  iron  pier  as  may  be  necessary  to  enable  the 
Marine  Hospital  Service  to  establish  and  conduct  thereon  such  disinfection  machineiy 
!i8  may  be  required  for  the  proper  disinfection  of  the  cargoes  of  vessels  detained  at 
the  quarantine,  and  when  tlio  breakwater  shall  have  been  coni])leted  then  the  said 
pier  shall  bo  permanently  assigned  to  the  TreaHiny  Department:  Provided^  That  siuh 
occupation  and  use  of  tin-  pier  by  the  Marine  Hospital  Service  does  not  interfere  with 
Iho  cMi.niiuMring  oy^eratious  of  the  Wai'  Department  in  the  completion  of  the  break- 
water impruvemeut. 
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It  is  understood  that  the  use  of  the  pier  as  above  provided  will  at 
times  prohibit  its  use  for  any  other  purpose.  The  pier  is  of  considera- 
ble value  <»  vessels  frequenting  the  breakwater  harbor,  being  the  only 
e>L»nimniiication  with  the  shore;  it  is  necessary  tor  the  purposes  of  the 
Li?ht  house  Service ;  and  its  free  use  at  all  times  will  probably  be  indis- 
lMi.sable  for  many  years  for  the  engineering  operations  of  the  War  De- 
panment.  It  is  therefore  suggest^  that  other  arrangements  be  ma<le 
iur  the  requirements  of  the  quarantine  service. 

Thrpier  is  in  tlie  collection  district  of  Delaware,  the  nenrost  x)ort^of  entry  being 
^irniinsrton,  iwliere  the  amount  of  revenue  collected  dnriiij::  tin*  year  <'n(ling  'Dcceui- 
W3L  1K90,  "Was  ^10,069.16,  The  nearest  fort  and  light-houso  an-,  rcsiJcctivelj',  Fort 
l^iiTare  aud  the  Delaware  Breakwater  Light. 

T«3l  appropriations  to  June  30,  1891 $878,500.00 

I«alexpendituro8  to  JuneSO,  1891. 378,077.55 

Money  statement. 

^T 1, 1890,  balance  tuiexpcnded $10,  OtfJ.  .^ 

^la?  'Xk  1891,  amoant  expended  during  fiscal  year 9,  (L>3. 89 

•Hlv  1,1891,  balance  unexpended 422.45 


of  proposals  for  repairs  to  the  United  Slates  iron  pier  in  Delaware  Bay  near 
,  Del.,  opened  August  15,  LSOO,  hy  MaJ.  C.  W.  Jiaymond,  Corps  of  Engineers. 


Approximate  quautilies. 


^^^^and  place  caat-iron  cohimns  and  cast-iron  caim  (19,000  pounds) 


^  tt^t-iroii'capa  furnished   by  the  United   StaU*8    (:i,500   pounds) 


^-pae  tiinbcr'fnrijifthed  by  the  ITnitod  States  in  foundation  hIHh.  hu- 
?er-:ntfirire       and     fender    i)ilt*.bearing    i»hitc9    (71,400    f«M!t    IJ.    AI) 

V  i  'AtO  fu  B.  M 

f>H.*hund  place  pboBphor  bronze  wirfw  lM»liM(l,(M)0  ponuds).j)or  pound.. 
^^i-h  and  place  vnrouglit-U'oii  8crew-bolt8  in  IVndtT  piling  (0,000  pound--^) 

f'f^^h  and  place  -WTOiiglit-iron  diagonal  brswieH  and  their  attarhnicnts  or 

,a?partthereof  (2,000  ponnd«)... ......  per  pound.. 

PW-^ronfirht-iroxi  diagonal  imioeH  ^nd  tlieir  attachments,  or  any  part 

'^prrv-of  lumi.*l»®d  by  th«  Unit4Ml  Staten  (5.0(10  ])oniidH) ^(^r  y)ound. . 

^^  fender  pUee   fiimbjhed  by  the  Unit^nl  States   (7,000  linear  feet) 

J^ liii*  ar  frKyt - ■ -. • •  •  •  • •■ -  •  • 

^p-Tiivij  aiul  place  -wrrougiit-iron  spikes  (400  pounds) per  pound. . 

Ast-oat ..--- 


Number,  name,  and  ad- 
dre^is  of  bidder. 


1C.».1.  Wil- 
liam H. 
Virden, 

Ixiwes,  Del. 


$0.09 
.05 

35.00 
.50 

.0<H 

.16 

.10 

.07 

.05 

6,514.00 


iio.2.  The 

Alvin  H. 

Mon-ison  Co., 

Wilmin;jton, 

Del. 


|0. 12 
.04 

25.00 
.35 

.04 

.07 

.04 

.13 

.03 

5, 937. 00 


^'^nlract  (dated  August  23, 1890)  entered  into  with  The  Alvin  R.  Morrison  Com- 


G7. 


I   fROVEMETTT  OF  HARBOR  AT  DELAWARE  BREAKWATER,  DELAWARE. 

U  tiie  beginning  of  the  last  fiscal  year  available  funds  Avere  prai-ti- 
<'  y  exhausted.  The  river  and  harbor  act  of  September  19, 18U0,  aj)- 
1    [>riated  $80;000  for  the  continuation  of  this  improvement. 
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The  work  in  progress  since  1883  has  had  for  its  object  the  closing  of 
the  gap  of  abont  1,350  feet  between  the  breakwater  and  ice-breaker 
by  the  deposition  of  random  stone.  At  the  close  of  the  fiscal  year  of 
1890, 101,713  gross  tons  of  stone  had  been  placed  in  the  gap. 

Under  date  of  February  12, 1890,  Lieut  Col.  Henry  Mi  Robert,  then 
in  charge,  submitted  a  revised  project  for  the  work  remaining  to  be 
done,  which  was  approved  by  the  Department  on  February  ^,  1890. 
This  project  is  published  in  the  Annual  Report  of  the  Chief  of  Engineers 
for  1890.  The  revised  project  proposed  that  the  random  stone  sub- 
structure should  be  completed  with  a  sea  slope  of  1  vertical  to  2  hori- 
zontal, and  harbor  slope  of  1  vertical  to  Ij^  horizontal;  the  top  of  the 
superstructure  to  be  62  feet  wide  and  15  feet  below  mean  low  water. 
The  concrete  superstructure  to  have  a  cross  section  of  27  feet  high  and 
27  feet  wide,  with  its  top  7J  feet  above  mean  low  water.  The  super- 
structure, from  its  base  to  a  height  of  about  2  feet  above  high  water,  to 
be  built  of  concrete  blocks;  the  remaining  5^  feet  of  height  to  consist 
of  concrete  in  mass.  The  estimated  cost  of  completing  the  work  in  ac- 
cordance with  this  project  was  $500,000. 

During  the  season  of  1890  a  detailed  survey  was  made  of  the  gap  to 
determine  the  height  to  which  the  random  stone  substructure  had  been 
brought  by  the  stone  already  deposited.  From  the  information  fax- 
nished  by  this  survey  a  study  was  made  of  the  requirements  of  the  re- 
vised project  and  its  application  to  the  closure  of  the  gap,  and  the 
conclusion  was  reached  that  a  modification  of  the  approved  project 
could  with  advantage  be  made. 

Under  date  of  March  31, 1891,  a  modified  project  was  submitted  to 
the  Department,  which  was  approved  April  4, 1891.  It  proposes  the 
closing  of  the  gap  by  the  deposition  of  random  stone,  so  as  to  raise  the 
structure  to  a  height  of  14  feet  above  the  plane  of  low  water,  with  a 
width  at  top  of  20  feet;  the  width  at  low  water  to  be  40  feet  and  the 
slopes  below  this  plane  to  be  such  as  may  be  formed  by  the  action  of 
the  sea;  between  low  water  and  the  top  the  slopes  to  be  about  1  on  0.7, 
formed  by  heavy  stones  laid  in  position.  The  estimated  cost  of  the 
work  is  $400,000.    This  project  is  appended  hereto. 

Under  date  of  May  26,  1891,  a  contract  was  entered  into  with  The 
Brandywine  Granite  Company^  of  Wilmington,  Del.,  for  furnishing  and 
depositing  stone  in  the  gap,  in  furtherance  of  the  approved  project, 
to  the  extent  of  available  funds,  or  about  $75,000.  In  the  work  to  be 
done  under  this  contract  the  deposition  of  stone  is  to  commence  at  the 
ice-breaker  and  be  continously  completed  to  the  height  of  low  water 
over  a  width  of  40  feet,  measured  transversely  to  the  axis  of  the  gaj). 

At  the  close  of  the  fiscal  year  the  quarrying  of  stone  to  be  deposited 
under  this  contract  was  in  i^rogress. 

In  the  63  years  which  have  elapsed  since  the  Delaware  Breakwater 
was  first  planned,  great  changes  have  ensued  in  the  character,  dimen- 
sions, and  draft  of  the  vessels  for  which  protection  was  required  and 
provision  made.  In  addition  to  this  change  of  requirements  the  deep- 
water  area  then  available  for  anchorage  behind  the  breakwater  has 
been  greatly  reduced  by  shoaling. 

From  these  continued  causes  a  necessity  has  arisen  for  a  more  ample 
harbor  of  refuge  whereby  protection  can  be  given  to  the  deep-draft 
vessels  passing  this  part  of  the  Atlantic  coast,  and  in  expression  of 
this  need  Congress,  in  the  river  and  harbor  act  of  September  19,  1890, 
])ro\ided  for  an  examination  of  Delaware  Bay  with  a  view  of  determin- 
ing the  best  site  for  a  national  harbor  of  refuge  suitable  for  deep-draft 
vessels. 
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Even  assuming  that  such  a  deip-water  harbor  of  refuge  will  become  an 
accomplislied  fact,  there  nevertheless  remains  tlie  necessity  for  com- 
pledng  the  existing  project  of  the  present  breakwater,  whereby  in- 
ereased  accommodation  will  be  given  to  the  four  or  live  thousand  fishing 
Tessels  and  smaller  coasting  craft  which  yearly  use  the  harbor,  and 
mlh  advantage  can  continue  to  do  so  even  after  a  more  capacious  har- 
bor is  built  in  the  vicinity. 

The  Maritime  Exchange  of  Philadelphia  maintains  a  station  on  the 
breakwater,  and  through  telegraph  cables  between  the  mainland  and 
their  station  are  in  connection  with  the  shipping  of  the  harbor.  The 
reports  of  the  Maritime  Exchange  state  that  during  the  year  1890, 
2^50  vessels,  exclusive  of  tugs,  fishing,  and  small  coasting  craft, 
anchored  under  the  protection  of  the  breakwater. 

If  funds  are  available,  it  is  proposed  during  the  next  fiscal  year  to  con- 
tinue the  work  required  for  closing  the  gap  to  the  plane  of  low  water, 
and  possibly  for  raising  a  part  of  the  work  to  its  full  height. 

This  work  is  sitnated  in  the  collection  district  of  Delaware.  Wilminj^ton  is  the 
Dftfest  port  of  entry,  at  which  the  revenue  collected  during  the  year  ending  Decem- 
ber 31,  1890,  wa«  $l6,069.15.  Fort  Delaware  is  the  nearest  fort,  and  the  Breakwater 
light  the  nearest  light-house. 

Total  appropriations  to  June  30,  1891 $2,628,353.70 

Total  expenditures  to  June  30,  1891 2,549,155.79 

Total  appropriations  under  present  project  to  June  30,  1891 436, 250. 00 

Total  expenditures  under  present  project  to  June  30,  1891 357, 052. 09 

Money  statement. 

Jnly  1, 1890,  balance  unexpended $1, 227. 78 

Affionnt  appropriated  by  act  approved  September  19, 1890 80, 000. 00 


• 


81, 227. 78 
Jsne  30,  1891,  amonnt  expended  during  fiscal  year 2, 029. 87 

hM  1, 1891,  balance  unexpended 79, 197. 91 

iJQly  1, 1891,  amonnt  covered  by  imcompleted  contracts 75, 082. 00 

Jaly  1, 1891, balance  available 4,115.91 

[Amorait  (estimated)  required  for  completion  of  existing  project 320, 000. 00 

) Amountthatcanbeprofitably expcndediniiscal yearenclingJune30,1893  320, 000. 00 
I  Submitted  in  compliance  with  reciuireinents  of  sections  2  of  river  and 
I  harbor  acts  of  1866  and  1867. 


^htract  of  proposals  for  furnishing  and  depositing  stone  in  the  gap  at  Hie  Delaware 
breakwater,  Delaware,  opened  May  20,  1891,  by  Maj.  C.  W,  Raymond,  Corps  of  Engi- 
neers, 


la. 


Name  and  address  of  bidder. 

1 

Approxiniate 

quautitv 
34,600  tons. 

Amonnt. 

TWa.  TtMnji-cr^rlnA  ArRTiifA  fJoninaTiv.  Wilniincton.  T)ftl 

Price  per  ton. 
$2. 17 

$75, 082 

Contract  (dAted  May  26, 1891)  entered  into  with  the  Brandy  wine  Granite  Company ; 
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revised  project  for  improving  delaware  breakwater,  with 
reference  to  the  plan  of  closing  the  gap  between  the 
breakwater  and  ice-breaker. 

United  States  Engineer  Office, 

PhiUtdelphiaj  Pa.,  March  31j  1691, 

General:  In  compKance with  mstructions  contained  in  Department 
letter  of  September  20, 1890, 1  have  the  honor  to  submit  the  following 
project  for  the  expenditure  of  the  sum  of  $80,000  appropriated  in  the 
river  and  harbor  act  of  September  19,  1890,  for  improving  Delaware 
Breakwater,  Delaware — continuing  improvement. 

During  the  months  of  July  and  August,  1890,  a  detailed  survey  wa* 
made  of  the  substructure  for  the  proposed  extension  of  this  work^  and 
the  preparation  of  this  project  has  been  necessarily  delayed  untd  the 
results  of  this  survey  could  be  thoroughly  investigated. 

The  work  in  its  present  condition  consists  of  two  detaehed  structures 
of  random  stone  rising  about  13J  feet  above  high  water,  called  respec- 
tively, the  breakwater  and  the  ice-breaker.  These  structures  are  sei>- 
arated  by  a  gaj)  about  1,350  feet  in  length. 

The  approved  project  contemplates  the  closing  of  the  gap  by  the 
construction  of  a  connecting  breakwater,  consisting  of  a  substructure 
of  random  stone  and  a  supersti'ucture  of  concrete. 

The  substructure  is  to  have  a  sea  slope  of  1  vertical  to  2  horizontal^ 
and  a  harbor  slope  of  1  vertical  to  1^  horizontal,  the  top  to  be  62  feet 
wide  and  15  feet  below  mean  low  water. 

The  superstructure  is  to  be  27  feet  high  and  27  feet  wide  and  rectan- 
gular in  cross-section.  It  is  to  be  built  of  concrete  blocks  from  its  base 
to  a  height  of  about  2  feet  above  high  water,  the  remaining  5J  feet  of 
height  te  consist  of  concrete  in  mass.  • 

The  cost  of  completing  the  work  is  estimated  at  $500,000. 

Since  1884,  when  work  was  commenced  under  this  general  project, 
101,713  grdss  tens  of  stene  have  been  placed  in  the  gap  for  the  formation 
of  the  proi)osed  substructure.  The  recent  survey  shows  that  no  addi- 
tional material  is  required  to  bring  the  top  of  the  work  to  the  proposed 
level  of  15  feet  below  low  water,  but  it  will  be  necessary  to  rearrange 
about  2,700  tons  of  stone  which  are  now  above  that  level. 

The  moving  of  this  stone  and  the  leveling  of  the  upper  surface  of  the 
substructure  will  be  expensive  and  difficult.  The  site  is  much  exposed 
and  over  1  mile  from  the  shore,  and  the  ebb  currents  through  the  gap 
are  very  strong.  The  work  can  only  be  conducted  during  favorable 
weather  and  at  certain  stages  of  the  tide.  I  doubt  whether  a  contract 
can  be  made  for  the  execution  of  this  work  at  any  reasonable  price.  In 
my  opinion  it  will  have  to  be  done  by  hired  labor;  and  as  it  will  be 
subject  to  great  delays,  during  Avhich  the  working  parties  (including 
expensive  divers)  must  be  maintained  under  pay,  the  ultimate  cost  can 
not  be  even  approximately  determined.  If  the  improvement  is  to  be 
continued  under  the  existing  project  the  funds  now  available  should  be 
ai)plied  to  this  work. 

The  existing  project  is  based  upon  a  very  thorough  study  of  the  data 
available  at  the  time  of  its  preparation,  and  I  should  hesitate  to  recom- 
mend its  modification  had  not  the  survey  of  1890  furnished  new  and 
more  accurate  information.  The  results  of  that  survey,  however,  seem 
to  require  a  rediscussion  of  the  problem,  and  accordingly  I  respectfully 
submit  the  following  suggestions  for  the  consideration  of  the  Depart- 
ment: 

The  adopted  project  is  contained  in  the  report  of  Lieut.  GoL  Henry 
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M-  Rol>ert,  Corps  of  Engineers,  dated  February  12,  1890,  which  is  pub- 
lished ill  the  Annual  Eeport  or  the  Chief  of  Engineers  for  1890,  Part  1, 
j>age  891.  The  previous  project  provided  for  the  (ionstruction  of  a  su- 
perstructure of  concrete  in  place,  and  Colonel  Robert  points  out  the 
objections  to  that  method.  It  is  to  be  remarked,  however,  that  in  the 
adopted  project  the  diflftculties  indicated  are  not  entirely  obviated,  since 
the  concrete  capping  proposed  will  contain  about  7,^)00  cubic  yards  of 
concrete,  which  would  have  to  be  mixed  upon  the  breakwater.  This 
would  require  as  much  plant  as  if  the  whole  superstructure  were  to  be 
thus  constructed.  In  the  light  of  the  most  recent  experience,  however, 
the  plan  of  constructing  the  superstructure  of  concrete  blocks  is  mucli 
•more  satisfactory  than  that  of  forming  it  of  concrete  in  place.  The 
only  question  is  whether,  under  the  peculiar  conditions  of  this  locality, 
it  is  not  better  and  more  economical  to  complete  the  structm^e  with  ran- 
dom stone,  in  accordance  with  the  plan  of  the  original  work,  than  to 
attempt  the  use  of  concrete  in  any  way  whatever. 

If  the  superstructure  is  to  be  built  of  concrete  blocks,  it  is  assumed 
that  the  arrangement  adopted  will  be  that  of  sloping  blocks,  employed 
in  nearly  all  recent  works  where  the  superstiiicture  is  founded  below  low 
water.  A  full  description  of  the  cross-sections  of  recent  l]nglish  works 
constructed  on  this  plan  is  given  in  the  report  of  Mr.  L.  Y.  Schermer- 
hom,  assistant  engineer,  in  the  Annual  Keport  of  the  Chief  of  Engineers 
for  1890,  Part  I,  page  894.  The  breakwaters  constructed  by  S'rench 
engineers  at  the  island  of  Reunion  are  of  the  same  character,  and  have 
been  carefully  studied  in  order  to  obtain  the  results  of  the  most  recent 
practice. 

This  plan  requires  the  following  operations : 

1.  The  material  at  the  top  of  the  substructure  must  he  rearranged  and 
leveled,  I  have  already  referred  to  the  difficulty  and  uncertainty  attend- 
ing the  execution  and  cost  of  this  part  of  the  work. 

2.  TJie  concrete  bloclcs  must  he  manufactured  and  delivered.  The  near- 
est point  where  the  blocks  could  be  made,  and  from  which  they  could  • 
he  transjwrted  to  the  work  by  water,  is  probably  Wilmington.  The 
larger  blocks  should  each  weigh  about  30  tons.  The  ecjouoniical  manu- 
fat^tnre  of  good  blocks  of  this  size  will  require  expensive  i)lant  and  tin* 
greatest  care  in  testing  cement  and  inspe(fting  the  work.  The  blocks 
will  have  to  be  kept  on  hand  for  several  months  to  insure  proper  setting 
before  use.  They  will  have  to  be  transported  by  water  a  distance  of 
about  75  miles  to  the  work,  where  arrangements  must  be  made  for  un- 
loading and  temporarily  storing  them. 

3.  The  ends  of  the  superstructures  of  the  hrealcfvafe^'  and  tJie  icehreaJcer 
mnst  be  prepared  for  junction  with  the  ends  of  the  neio  superstructure. 
Tills  may  perhaps  be  accomplished  by  laying  up  the  stones  in  as  regu- 
lar courses  as  possible,  but  the  work  will  be  troublesome  and  expensive. 
The  planes  of  junction  will  always  be  positions  of  weakness.  This  is 
especially  the  case  at  the  end  of  the  breakwater,  where  there  will  be 
a  reentrant  angle,  which  will  probably  require  for  its  prot(H'tion  the  de- 
posit of  a  large  amount  of  random  stone. 

4.  Plant  must  be  established  for  handling  the  hlocl's  and  they  must  he 
placed  in  position.  There  is  no  precedent  lor  theconstructicm  of  an  oft- 
shore  breakwater  on  the  sloping-block  system.  All  the*,  breakwaters 
built  on  this  plan  have  started  from  the  shore,  and  this  fjict  has  deter- 
mined the  character  of  the  plant  employed.  Thus  at  Colombo,  Madras, 
Mormugoa,  Manora,  Kustendjie,  and  li6union  the  blocks  were  placed 
in  position  by  large  and  costly  overhanging  balance  cranes  called  "  Ti- 
tans^"  which  traveled  on  railways  along  the  breakwaters,  and  could  be 
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run  on  shore  during  seasons  of  exposure  when  the  work  was  notii 
gress.  These  machines  are  not  adapted  to  the  work  at  the  Dela 
Breakwater,  for  their  peculiar  advantages  are  entirely  lost  in  at 
shore  construction.  The  exposure  of  the  site  to  the  action  of  % 
and  currents,  and  the  necessity  for  accurate  adjustment  imx)Osed  b 
sloping-block  system,  render  the  use  of  floating  appliances  entire!;- 
of  the  question.  I  am  of  the  opinion  that  the  simplest,  safest 
cheapest  method  to  follow  in  this  ease  will  be  to  use  a  cable  hole 
tending  across  the  gap.  These  hoists  have  been  recently  employed 
success  at  many  places  for  handling  large  and  heavy  masses;  for  e: 
pie,  at  the  Tilly  Foster  Iron  mine,  the  Sodom  Dam,  and  at  numc  '  - 
mines  and  stone  quarries  both  in  the  United  States  and  Euroi>e.    -_  ^. 

The  cable  hoist  manufactured  by  the  Trenton  Iron  Company  has 
taken  as  a  basis  for  estimate^  and  I  am  greatly  indebted  to  Mj 
Gybbon  Spilsbury,  the  managmg  director  of  that  company,  for  a  i 
ful  study  of  the  arrangements  necessary  for  the  proposed  work.  1 
arrangements  require  only  a  brief  general  description  in  this  re) 
They  are  shown  in  figure  1,  on  the  accompanying  sketch. 

The  cable  hoist  consists  of  a  system  of  suspended  steel  wire  cal 
which  pass  over  towers  and  are  finnly  anchored  at  each  end.    By  nu 
of  an  endless  traction  rope  wound  upon  a  drum,  a  carriage  is  m€ 
along  the  suspended  cables  in  either  direction,  and  may  be  stopx>e 
any  point.    Hoisting  ropes  supported  by  trolleys  lift  the  load,  wl 
can  be  transported  to,  and  raised  or  lowered  at,  any  i>oint  on  the  1 
The  traction  and  hoisting  apparatus  is  operated  by  an  engine  locate! .  __ 
either  end  of  the  line.    The  hoist  designed  for  the  Delaware  Breakwi  ^ 
is  calculated  to  raise  with  safety  a  load  of  30  tons,  and  not  only  to  \  O' 
port  it  in  the  direction  of  the  axis  of  the  work,  but  also  shift  it  tr^5^ 
versely  to  that  axis  for  a  distance  of  30  feet.  -A-^, 

The  span  of  the  gap  is  too  great  for  the  economical  use  of  this  i^  \ 
tern.    In  the  execution  of  the  approved  project,  it  is  therefore  propo        ^ 
to  build  a  temporary  pier  in  the  middle  of  the  gap,  reducing  the  spal  c  (| 
about  676  feet.    This  pier  is  to  be  built  of  the  creosoted  timber  now 
hand  at  the  breakwater,  and  filled  with  rubble  stone.    The  towers 
to  be  first  erected  on  this  pier  and  on  the  end  of  the  ice-breaker.    ( 
anchorage  is  near  the  ice-breaker  and  the  other  on  the  breakwot 
The  hoisting  engine  will  be  placed  on  the  ice-breaker.  '^ 

When  the  superstructure  between  the  ice-breaker  and  the  pier  1 
been  completed,  it  is  proposed  to  move  the  tower  and  engine  from  1 
ice-breaker  to  the  end  of  the  superstructure  and  the  tower  from  t 
pier  to  the  end  of  the  breakwater,  and  reestablish  the  hoist  in  % 
position.  The  pier  will  then  be  removed  and  the  remaining  portion 
the  superstructure  will  be  constructed. 

The  advantages  of  this  method  of  construction  are  apparent,  i,  '  ^- 
boats  conveying  the  blocks  to  the  work  can  be  unloaded  at  any  poi  ^^' 
under  the  hoist  and  the  blocks  can  belaid  anywhere  on  the  enrockm^^i^  w^ 
and  subsequently  raised  and  placed  in  position  at  anytime.  The  cabl  ^  ^ 
are  above  the  action  of  the  sea,  and  can  be  removed  during  the  win! 
if  it  is  found  desirable.  Thus  the  injuries  to  which  the  plant  employr 
at  other  works  has  been  exposed  will  be  avoided.  The  plant  is  \i 
complicated,  and  less  expensive  than  that  which  has  heretofore  bei 
employed  for  handling  large  concrete  blocks.  Becent  improvements 
the  manufacture  of  steel  citbles  justify  its  adoption  even  for  the  mot 
ment  of  masses  as  heavy  as  those  contemplated  in  this  project. 

The  estimated  cost  of  the  complete  plant  in  position,  including  iH 
temporary  pier,  in  $40,000. 

5.  Plant  must  he  established  on  the  breakwater  for  the  manufacture  4 
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concrete^  and  the  couei'ete  tap  of  the  super  nt  rue  tare  must  be  formed  in  pluce* 
This  work  should  not  be  undertaken  until  the  blocks  of  the  superstruc- 
ture have  settled  for  at  least  two  years. 

6.  A  quantity  of  very  large  rubble  stone  muM  be  placed  on  the  sea  side,  a^ 
tk  foot  of  the  superstructure. — ^This  quantity  is  estimated  by  Colonel 
fiobert  at  10,000  tons. 

Some  of  the  operations  above  mentioned  are  of  such  a  character  that 
it  is  impossible  to  make  even  an  approximate  estimate  of  their  cost.  K 
the  work  is  done  by  contract,  the  contractor  must  receive  very  high 
prices  to  cover  him  from  possible  loss  from  delays  caused  by  unfavora- 
ble weather  and  damages  due  to  storms.  Moreover^  no  contractor 
would  be  willing  to  incur  the  great  expense  of  estabhshing  the  plant 
necessary  for  the  economical  manufacture  of  the  blocks  and  for  the  con* 
struction  of  the  superstructure  unless  his  contract  covered  the  execu- 
tion of  the  whole  work.  In  the  proposals  for  the  work,  no  competition 
can  be  expected,  since  the  only  convenient  approach  by  water  is  the 
Delaware  River,  and  the  nearest  point  on  the  river  where  the  blocks 
can  be  economically  manufactured  is  at  Wilmington.  If  it  is  practica- 
ble to  carry  out  the  project  at  all  under  these  circumstances,  I  am  of 
the  opinion  that  the  estimate  of  $500,000  given  by  Colonel  Robert  for 
its  completion  is  the  minimum  cost  possible,  and  I  consider  it  probable 
that  the  cost  will  exceed  that  amount. 

This  project  for  a  concrete  superstructure  was  adopted  because  it  was 
considered  much  less  expensive  than  the  construction  of  a  superstruc- 
ture of  random  stone.  This  conclusion  was  based  upon  two  assump- 
tions: (1)  that  1.6  gross  tons  of  stone  are  required  for  every  cubic  yard 
ot  volume  in  the  breakwater;  and  (2)  that  as  the  present  slopes  of  the 
breakwater  are  slopes  of  equilibrium  resulting  from  wave  action,  it  is 
not  safe  to  assume  a  cross-section  for  the  new  structure  having  a  less 
area  than  that  of  the  existing  breakwater. 

The  first  assumption  is  based  upon  a  careful  determination  of  the 
volumes  of  the  breakwater  and  icebreaker  made  in  1886.  Their  com- 
bined volume  was  found  to  be  595,000  cubic  yards.  From  the  records 
of  the  work,  it  appears  that  892,528  gross  tons  were  deposited  in  its  con- 
struction. These  figures  indicate  that  1.5  gross  tons  are  required  for 
each  cubic  yard  of  enrockment. 

From  the  recent  survey  the  volume  of  the  embankment  in  the  gap  is 
found  to  be  86,700  cubic  yards.  For  its  formation  101,713  gross  tons  of 
stone  were  deposited.  These  figures  indicate  that  only  1.17  gross  tons 
are  required  for  each  cubic  yard  of  enrockment. 

From  a  careful  measurement  of  the  volume  of  a  large  quantity  of 
stone  weighed  onto  the  barges  of  the  Brandywine  Granite  Company 
finder  the  close  supervision  of  this  office,  it  was  found  tdiat  the  weight 
of  a  cubic  yard  of  random  stone  similar  to  that  placed  in  the  gap  was 
U5  gross  tons. 

It  may  be  worthy  of  mention  that  the  common  practice  in  railroad 
work  is  to  assume  that  1  cubic  yard  of  rock  in  place  equals  1.7  cubic 
yards  of  settled  embankment.  A  solid  cubic  yard  of  the  rock  placed  in 
the  gap  weighs  about  2  gross  tons.  Hence  a  cubic  yard  of  the  embank- 
iQent  would  contain  1.18  gross  tons. 

These  considerations  appear  to  justify  the  assumption  of  1.17  gross 
tons  per  cubic  yard  as  the  embankment  weight  of  the  stone  used  in  this 
work.  If  it  is  mcreased  to  1.25  tons  per  cubic  yard^  ample  allowance 
will  be  made  for  settlement  and  loss  of  stone  outside  the  calculated 
dopes.  The  discrepancy  between  this  determination  and  the  former 
one  may  be,  to  some  extent,  accounted  for  as  follows:  In  computing 
the  volumes  of  the  structures,  they  were  assumed  to  rest  ux>on  the  bot- 
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torn  of  the  bay  as  it  existed  before  the  coiiimeiieeinent  of  the  work. 
They  were,  however,  not  founded  on  mattresses,  as  is  the  case  with  tUe 
work  in  the  gap,  and  a  considerable  quantity  of  material  doubtless  lies 
below  the  assumed  foundation.  There  has  been  great  scour  at  the  four 
exx)Osed  ends  of  the  structures,  and  the  material  which  has  fallen  into 
the  holes  thus  formed  has  from  time  to  time  been  replace<l.  Other  ma- 
terial, deposited  too  far  from  the  axis  of  the  enrockment,  may  have  b«*en 
carried  off  by  the  sea.  It  may  be  remarked  that  the  structure  in  the 
gap  is  not  subject  to  these  causes  of  loss,  since  it  is  founded  on  mat- 
tresses and  it  is  without  exi)osed  ends. 

The  second  assumx)tion  above  refeiTed  to,  that  the  cross-section  of  the 
existing  breakwater  has  been  determined  by  the  forces  of  the  sea  and 
is  the  minimum  cross  section  which  can  be  safely  adopted,  is  also  open 
to  some  question.  The  early  records  of  the  work  indicate  that  certain 
sections  were  adopted,  but  unfortunately  these  sections  can  not  now  be 
found.  It  appears,  however,  that  their  forms  and  dimensions  were  prin- 
cipally based  upon  a  study  of  the  long,  flat  slopes  of  the  Cherbourg 
Breakwater,  at  that  time  the  only  practical  exami>le  of  an  extensive 
random  stone  off-shore  breakwater.  It  is  time  that  the  project  contem- 
plated the  deposit  of  the  material  within  certain  well-defined  limits;  but 
the  methods  of  unlofuling  employed  -were  not  such  as  to  render  an  ac- 
curate emplaciement  possible.  The  difference  between  the  mean  cross - 
sectional  aieas  of  the  breakwater  and  the  ice-breaker,  shown  in  figure 
3,  on  the  accompanying  sketch,  is  i)erhaps  not  entirely  due  to  difference 
of  exposure. 

The  present  slopes  on  the  sea  side  of  the  breakwater  are  doubtless 
determined  by  wave  action,  but  the  cross-sectional  area  is  probably  the 
result  not  only  of  tliis  action,  but  also  of  the  location  of  the  stone  when 
originally  deposited.  Most  of  the  material  in  the  breakwater  js  pro- 
tected from  the  action  of  the  sea  and  serves  simply  to  hold  the  ex])osed 
slopes  in  position.  It  seems  therefore  probable  tluit  a  less  amount  of 
material  diflerently  deposited  might  be  found  to  have  the  necesvsary 
stability. 

The  cross-section  shown  in  Figure  2  on  the  acconipauyiug  sketch  is 
suggested  as  one  which,  if  ]>roi)erly  constmcted,  might  be  found  to  have 
suflicient  dimensions.  The  outer  and  inner  slni)es  have  the  same  inclina- 
tions as  those  of  the  existing  breakwater.  The  width  at  low  water  is 
40  feet,  and  it  is  proposed  to  lay  up  the  slopes  of  the  superstructure 
above  this  level,  forming  those  on  the  sea  side  of  stones  of  the  largest 
dimensions  laid  endwise,  so  as  to  expose  as  little  surface  a«  possible  to 
the  action  of  the  sea.  If  such  a  structure  can  be  made  to  stand,  it  will 
result  in  a  great  saving  in  the  amount  of  material  required. 

In  the  formation  of  the  mound  to  the  level  of  low  water,  the  stone 
should  be  deposited  within  the  limits  of  the  assumed  low-water  width, 
and  as  near  as  possible  to  the  axis  of  the  embankment.  Careful  observa- 
tions during  the  progress  of  the  work  would  determine  the  feasibility 
of  the  proposed  vsui)erstructure. 

Assuming  that  each  cubic  yard  of  settled  enrockment  will  contain 
1.25  gross  tons  of  stone,  there  will  be  required,  in  addition  to  the  mate- 
rial now  in  place,  79,000  tons  below  low  water  and  27,000  tons  above 
low  water.  The  cost  of  completing  the  Avork  in  aecordance  with  this 
project  is  therefore  estimated  as  follows: 

79,000  tons  of  stone  at  $3  per  ton $237,000 

27,000  tons  of  stone  at  $4  per  ton 108,000 

Contingencies 55, 000 

Total 400,000 
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I  1  rill  now  briellv  I'oiiiiniro  llio  (wo  pTi^jccfj^. 

ti«:rfN),iHHt,  tint.  Il>i»  .'Ntiiiiuii^  is  ;<.'■>' tiri.'<-i'Mlii  iiixl  .sliuiiliH'i i>.slil 

hini  a  iitiiiiiiiiDii.     'I't <i»F    iif  rliv'  nil'l'lf-    iju-tlu><]    i.-.   t'Hiiii.alvil    itt 

liuoM'Ol*.  TIk^  IiUI.'i-  iiioMkmI  \u11,  in  my  oj.iiiii.ii.  pntvi- iiairii  iimiv  oi-o. 
Wmit^il  t|i:iii  tilt-  tWrtniT,  I'vcii  sliiiiilil  it  In-  I'oiunl  ii»'i-t'swiry  M  iiiiTcaiK) 
llU  (Ijiiti-tisiiiiis  iKiw  iiiopoRf-iI.  It  will  1>n  h'Bti  t^\)it'jiKlV4*  tbaii  tlie  ivm- 
illiiiil,  even  if  \u'  iWHuiiif  Mit"  I'revioiiely  n<lo|)t«i  value  of  IJi 
bHiho  t<i  tin-  nihil-  ynnl. 

riUli/  o/roiiflriii-ti'iii.—'Thi^  ciiiici'ctp  mctiiod  iwiiiircs  pxp^'nHivp 
^Imt.  hafi  lU'Vfr  ln'i-ii  nniilo.Mid  in  hn-akwiitcrronHtriicIion  iinilor  siinl- 
r circmnstaiK-fts,  ih  .sulijcci  to  j^'ri",it,  iing('J't4iinti4>ti  in  its  esccutioti,  iiinl 
»  work  pan  only  In-  t-tiiiuiinically  o»>ii(Incte<l  with  veiy  laiRo  appntpii- 


inioDiiL 

tba  rohhle  tnettuxi  ii 
|Vr*-.i.liK  .■.b(:iiric.i.  hs 


8iinpl»  in  cUoronter,  Kqiiirfts  plant  wliich  can 
iiibjftct  to  no  unrertainticH  in  itH  exct-iitioti  aiul 
-iii:ill  appropi'iatiimH  if  Dficemiary. 

riip  primipiil  injuries  to  which  roncrete  brcflli' 

'  ■  mounds  below  Imv  water  are  ex[H>Med  ate  due 

ii.  nibhh'  below  tlw  toinidatioii.     For  thisrea- 

,■  ii-.',  based  on  expcrieiuie,  places th(>  foiindalion 

■  i-'liire  tnnii  'Jt)  It'  2«' i'eut  below  low  waler.     Af- 

n.6  exi)enenci-.  there  it*  no doubl  timt  the  limnd ■ 

...-■.:     -i  ■-       .  l-w  low  water  is  above  the  limit  of  Wlfety.     It 

*  be  iuweied  v\iLhouL  Rreiit  exiM-uiie.     Should  the  efluc-rete  »n|HT- 

u-tute  be  eompleU'd  fmin  this  level  it  might  stand  a  Iiihr  time  with- 

B*it  fnjTirv.  btrt  should  it  htonu<>t'e\ee|.tionnl  vh-lcuce  reuuive  Ihe  nibble 

•  the  lesuIlN  would  bf  disiwl nius.     The  plant  lor  tl«t 

i'e]iiiii-K  Wdiild  iirobuLily  nut  lipou  houd  luiil  roulil  oiily 

-I'ai  expense. 

i  lure,  no  matter  how  severe  the  injuritw  it  may  mifiep. 
ml  (iimply  repaireil  by  the  deiH)Hitof  Mmiv.,  with  plant 

:ul  to  amphto  the  le^^rk. — ^Assuming  funds  t«  l«*eoiue 
idly  aw  needed,  it  will  probably  require  at  h«i»t  fi  yi>iir!t, 
(ueh  longer,  U)  romplete  the  work  with  the  eoui-rrt** 

I  Willi  the  nibble  method,  the  work  ean  be  I'ompleted  in  2  yearn,  tii 
hvorduiico  with  the  above  views,  1  huve  the  hnnor  to  reeonimend  t)i« 
■option  of  the  tullowiu^  project  for  completing  the  Delaware  Break- 

BfiVISED  fKOJKCT. 

|if«Mifo  vwund. — ^This  monnd  lo  lie  raised  to  th«  level  of  moan  low 
l*r  bytihP  doiKisit  «f  nunlom  stone,  to  have  a  width  nf  40  feet  at  Mwt 
fvrf  and  fuch  kIo|k>!(  as  may  be  tbitiKKl  by  the  action  nf  the  sea, 

,',((,. — The  struetiUB  above  low  water  to  be  Ii  feet  hijfli 
I'll  :il  top.  with  shipes  of  atont  1  on  0.7  fonnwl  hy  heavy 
•  '    I'oviiioit.  the  interior  spjiee  to  be  lllled  with  rublile. 
:.'  .1  '■.ist  nf  Hie  w<.!iv  iw  i!i40(),0UII. 

[ii. >!»■(■(■  it'i-rivc  liie  approval  of  the  Uepui'tnient,  I  have 
..riHiienil  l-lKii  the  Mimof  *8(MHN.i  nuwavHilal>lebeap- 
I  |"irlin(i  I  if  till'  i-xisliiij^  hiilistnieture  in  the  pip  to  the 
]i>\s  filter  bj'  (he  di-jKisil  of  random  stone. 
Kjliipiupuftedtv  (lothe  worl;  liycontimM  after  iidv<!rti)ung^)(layifbr 
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proposals,  such  method  being  considered  most  econouui-al  and  advanta- 
geous to  tlie  Government. 

Very  respectfully,  your  obedient  servant, 

0.  W.  Raymond, 
Major y  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U,  8,  A, 

(Through  Col.  Wm.  P.  Craighill,  Corps  of  Engineers,  Division  Engi: 
neer,  Southeast  Division.) 

[rirst  Indonement.] 

U.  S.  Engineeb  Office, 
Baltimore,  Md,,  April  2j  1891. 

Respectfully  submitted  to  the  Obief  of  Engineers.  This  proi>osition 
for  the  expenditure  of  the  last  appropriation  of  $80,000  in  the  act  of 
September  19, 1890,  for  continuing  the  construction  of  the  existing  Dela- 
ware Breakwater  involves  a  moiUfication  of  the  approved  project 

The  work  remaining  to  be  done  is  to  close  the  gap  between  the  exist- 
ing structures  called  the  ice-breaker  and  the  breakwater,  and  is  ia 
accordance  with  the  recommendations  of  a  Board  of  Engineer  Officers, 
dated  August  29, 1872,  of  which  I  was  the  junior  member.  It  was  under- 
stood, wMle  not  stated  in  the  rejwrt,  that  the  new  structure  would  be 
of  natural  and  not  artificial  stone,  though  it  was  deemed  best  to  leave 
that  point  for  future  determination. 

The  project  at  present  approved  is  to  make  the  closure  of  the  gap  by 
a  work  consisting  of  a  substructure  of  random  stone  and  a  superstruc- 
ture of  concrete,  the  top  of  the  latter  to  be  a  monolith. 

In  my  opinion,  considering  the  exposure  of  the  locality  and  the  latest 
experience  in  the  use  of  concrete,  natural  stone  should  be  preferr^  as 
the  material  for  what  remains  to  be  done.  And  this  view  is  strength- 
ened by  the  special  difficiQties  of  the  use  of  concrete  at  this  place. 
Moreover,  the  natural  stone  gives  the  cheaper  structuie  with  greater 
probabilities  of  endurance  and  less  difficulty  of  repairs  if  needed. 

Major  Raymond's  revised  project  for  the  completion  of  the  work  is 
recommended  for  approval,  as  sdso  his  proposition  for  the  special  appli- 
cation of  the  last  appropriation  in  accordance  therewith. 

Wm.  p.  Cbaighill, 
Colonel,  Corps  of  Engineers,  U.  8.  A. 


G  8. 

IMPROVEMENT  OF  RANCOCAS  RIVER,  NEW  JERSEY. 

The  Rancocas  River  discharges  into  the  Delaware  River  at  a  point 
opposite  the  northern  limits  of  the  city  of  Philadelphia  and  aboutl2 
miles  above  the  foot  of  Market  street.  The  project  for  its  improvement 
was  made  in  1881,  and  proposed  the  formation  of  a  channel  froin  IpO  to 
200  feet  wide  with  a  low- water  depth  of  6  feet  from  its  mouth  to  Center- 
ton,  a  distance  of  about  7J  miles,  and  from  thence  to  Mount  Holly  a 
5-foot  low- water  channel.  The  estimated  cost  of  the  improvement  was 
$81,236. 

The  river  and  harbor  acts  of  1881  and  1882  appropriated  $20,000  for 
the  work,  and  this  amount  was  expended  between  1881  and  1884  in  the 
improvement  of  Coats  Bar^  the  most  marked  obstruction  on  the  lower 
river. 
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The  river  and  harbor  act  of  September  19, 1890,  contaiued  an  appro- 
priation of  $250,000  for  improving  Delaware  Eiver,  Pennsylvania  and 
New  Jersey,  of  which  $10,000  "  shall  be  expended  in  continuing  im- 
provement on  the  Bancocas  Eiver,  one  of  the  tidal  tributaries  of  said 
river." 

Under  date  of  March  4,  1891,  a  contract  was  entered  into  with  Frank 
C.  Somers  for  the  removal  by  dredging  of  about  35,000  cubic  yards  of 
naterial  in  the  formation  of  a  channel  6  feet  deep  at  mean  low  water, 
and  about  100  feet  wide  at  the  following  localities  between  the  mouth 
and  Centerton,  viz:  At  Sharp  Island,  below  Mill  Creek,  below  Lime 
Kiln  Wharf,  and  at  Centerton.  The  contract  further  provided  for  the 
removal  of  three  wrecks,  which  for  a  long  time  had  been  obstructions 
to  navigation,  lying  between  the  railroad  bridge  at  Delanco  and  the 
junction  of  the  Lumberton  and  Mount  Holly  branches  of  the  river.  This 
contract  was  completed  May  27,  1891,  by  the  removal  of  the  three 
▼recks and  32,749  cubic  yards  of  material  from  the  localities. above 
Darned.  By  this  work  a  channel  of  navigable  width  and  6  feet  deep  at 
kw  water  has  been  formed  between  the  mouth  and  Centerton. 

With  the  balance  of  available  funds,  about  $1,200,  an  effort  will  be 
made  to  improve  the  channel  above  Centerton,  in  the  Mount  Holly 
branch  of  the  Rancocas  River,  by  the  removal  of  the  most  marked  ob- 
teictions  in  this  reach  of  the  river. 

Thia  work  is  situated  m  the  coUeotion  district  of  Trenton,  N.  J.,  "vrhicli  is  the 
>e*re«t  port  of  entry,  at  which  no  revenue  wa«  collected  during  the  year  ending  De- 
««nl)er  31, 1890.  The  nearest  fort  is  Fort  Mifflin,  and  the  Horseshoe  Lights  are  the 
surest  Ught-honBes. 

Total  appropriations  to  June  30,  1891 $30,000.00 

ToUl  expenditures  to  June  30,  1891 28,702.64 

Money  statement. 

AiDomit  appropriated  by  act  approved  September  19,  1890 $10, 000. 00 

30, 1891,  amount  expended  during  fiscal  year 8, 802. 73 


Jaly  1,1891,  balance  unexpended 1,197.27 

Amount  (estimated)  required  for  completion  of  existing  pro.ioct 51, 000. 00 

,  Amount  that  can  be  profitably  expended  in  fiscal  year  endi  ng  .1  uuo  30, 1893    12, 000.  00 
i  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I  harbor  acts  of  1866  and  1867. 


^hiract  of  proposals  for  dredging  and  removal  of  wrecks  in  Rancocas  lliver,  New  Jersey  ^ 
opened  February  M,  is'Jly  by  Maj.  C.  W,  Jiaymondj  Coiyv  of  Engineers. 


l?MDe  and  address  of 
bidder. 

Approximate 

quantity  of 

materiarto  bo 

removed, 

35,000  cubic 

yards. 

Amount. 

Price  <»f  removid  of  wrecks. 

u 

Canal  boat 
ab()v«»  rail- 
roa<lbrid<;e 
at  Delanco. 

Canal  boat 
below  high- 
way bri<l<;(' 
at  Bridge- 
boro. 

Part   of 
^looj)  below 
jmution  of 

tlic    Lura- 
bertoii  and 
Mt.  3 lolly 

branches. 

Total 

amount  of 

bid. 

I 

Ajnerir.an  nredgiiig 
Company,  Phi  1  a  d  h  1  • 
phia.  Pa. 

Edtfar  M.  Payn,  Albany, 
X.  Y. 

Frank  C  SoiurrH,  Cam- 
den, N.J. 

Per  en.  yd. 

.243 
.22 

$8.  CiO.  00 

8,  7()C.  2.% 
7,  700.  00 

$350 
.000 

noo 

$.300 

500 

300 

$200 

475 
200 

$8,000.00 

10  181.2.-» 
8, 500. 00 

Contract  (dated  March  4,  1891)  ent«uod  into  with  Frank  C.  Somers, 
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COMMERCIAI.  STATISTICS. 

ArrivaU  and  departurfs  of  vessels  far  year  ending  December  SI,  1800, 


XLind  of  vessel. 


Steamen 

Sailing  veesels 

BiirgeA 

Caiial  boats — 

Total... 


Arrivals. 


Ko. 


410 

l,5f.O 

816 

1,355 


Ton. 


Departures. 


Ko. 


85,000  410 

8*2.000  I  l,5f.O 

i:{0,000  I  818 

106.000  }  1,356 


4,141 


403,000  ;  4,141 


Ton. 


85.000 

8*2,  (KK) 

130,  OW) 

106,  OlX) 


403,000 


Freight  statement. 


ArUcles. 


BBCBIVED. 

Coal 

Lumber , 

Manure 

Lime 

Chemic(Ed8 

liiscollaneous 

Total 


Gross 
tons. 


13,000 
1,000 
7,000 
8,900 
1,000 
4,000 


Value. 


Articles. 


Gross 
tons. 


SHIPPED . 


$52,000      Sand ;  125,000 

12, 000      Ve«retabl«vj ;  5,  400 

7.000      Provisions 3.  (MX) 

40, 000  ,|  Chfiiiicals 2,  (H)0 

10, 000  !;  Miscellaneous 6, 000 

340,000  I 


29,900 


361,000 


Total 141,400 


Value. 


1125,000 

150. 000 

UiO,000 

20,  WK) 

220,000 


675,000 


G  9. 

IMPROVEMENT  OF  ALLOWAY  CREEK,  NEW  JERSEY. 

The  river  and  harbor  act  of  September  19,  1800,  contained  an  appro- 
priation of  $6,000  for  the  improvement  of  Alio  way  Creek,  Xew  Jersey; 
this  was  the  first  appropriation  made  for  the  work. 

Alloway  Creek  discharges  into  the  Delaware  Eiver  at  a  point  about 
7  miles  below  Fort  Delaware.  The  project  for  its  improvement  was 
based  upon  a  survey  made  in  1889,  and  proposed  the  improvement  of 
the  stream  between  Quinton,  N.  J.,  audits  mouth,  a  distance  of  10^  miles, 
by  the  formation,  by  dredging,  of  a  channel  6  feet  deep  at  mean  low 
water  and  60  feet  wide  from  Quinton  to  a  point  about  1,000  feet  above 
the  Upper  Hancock  Bridge;  from  thence  a  channel  of  the  same  depth 
and  75  feet  wide  to  the  lower  side  of  the  bar  at  the  Square.  At  a  lo- 
cality in  the  creek  known  as  the  Canal,  in  addition  to  obtaining  a  channel 
of  the  dimensions  above  named,  the  width  of  the  stream  is  to  be  increased 
to  about  150  feet  between  its  low- water  lines.  At  the  Square  the  dredged 
channel  is  to  be  supplemented  by  a  deflecting  dike  about  500  feet  in 
length,  formed  of  the  material  dredged  from  the  adjacent  bar,  with  its 
channel  face  protected  by  a  riprap  of  stone.  The  estimated  cost  of  the 
work  was  $25,000. 

Under  date  of  March  4, 1891,  a  contract  was  made  with  Frank  C. 
Somers  for  the  removal  by  dredging  of  about  25,000  cubic  yards  of  mate- 
rial, at  18  cents  per  cubic  yard,  from  the  shoal  areas  at  the  Square,  Canal, 
and  Upper  Hancock  Bridge.  At  the  close  of  the  fiscal  year  18,341  cubic 
yards  had  been  removed  under  this  contract. 

This  work  is  situated  in  the  coUection  district  of  Bridjjotou,  N.  J.,  which  is  the 
iiearest  port  of  entry,  at  which  no  revenue  was  rollocted  during  tlu'  year  endiuff  De- 
cember 31,  1890.  The  nearest  furt  is  Fort  l)oIawai<»,  :nid  tlie  JJeedy  Ishind  light 
is  the  nearest  light-house. 

Total  appropriations  to  Juue  30,  1891 $6,000.00 

Total  expendituies  to  June  30,  1891 3,167.88 
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Money  statement. 

Amotmt  appropriated  by  act  approved  September  19^  1890 $6, 000. 00 

June 30, 1891,  amonnt  expended  during  fiscal  year 3,467.88 

Julyl,  1891,  balance  unexpended 2,532.12 

Jnly  1, 1891,  outstanding  liabilities $330.14 

Jnly  1, 1891,  amonnt  covered  by  uncomplete<l  contracts 1, 198. 62 

1, 528. 76 

Jnlyl,  1891,  balance  available 1,003.36 

(Amount  (estimated)  required  for  completion  of  existing  project 19, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  ycur  ending  J  une  30, 1893    19, 000. 00 
Sttbmitt-ed  in  coiupilauce  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


AhtraotofproposalH  for  dredging  in  AUoway  Crcvk,  AVw  Jrrscg,  opened  February  23, 

1891  f  bg  MaJ.  C.  l}\  Hagmoud,  Corpn  of  Engineers. 


Kol 


If  ame  and  addreM  of  bidder. 


A))pn)xiniat«* 
qufintitv  nt 

be  rciiiovjMi    ^^        "* 
(25,000  oubic 
yards). 


TnnkC.Somera.Ganidenilll'.J 

Am<wH#tMi  Drednng  Company,  Philadolpbia,  Fa 
Atlaa  Dlredging  Company,  Wiliiiingtou,  Del  — 
Katianal  Dredging  Cfompany,  Wilmington,  Del . 


Fer  eti.  yd. 

$0.18 

.22 

.20 

.23 


$4,500 
5,500 
5,000 
5,750 


Contract  (dated  March  4s,  1891)  entered  into  with  Frank  C.  Somers.    In  progress. 


COMMERCIAL  STATISTICS. 


Arrivals  and  departures  of  vessels  for  year  ending  December  SI,  ISOO, 


Kind  of  vessel. 


SteuMrs 

SiiUng  vessels. 
Onua-boatfl.... 


Arrivals. 


No. 
100 
45 
15 


TOUM. 

10,500 
4,500 
2,250 


Total ,    180  I  17,250 


Departure*. 


10, 500 
4,500 
2,250 


160       17,250 


Freight  statement. 


Articles. 


Cflsl. 

Sjfi?* 

I4m»ber 

^sah 

WsoeUaneoos. 


Total 15,100 


Gross 
tons. 

Value. 

8,000 

$27,000 

1,500 

2, 250 

800 

80,000 

1,400 

16,000 

400 

12,000 

3,000 

6,000 

15,100 

143,250 

Articles. 


SHIPPED. 

Manufactured  products 
Miscellaneous 


Value. 


$350,000 
10,000 


Total ,    9,000  ;      360,000 
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Gzo. 

IMPROVEMENT  OF  MAURICE  RIVER,  NEW  JERSEY. 

The  river  and  harbor  act  of  September  19,  1890,  coiittiiued  an  appro- 
priation of  $8,000  for  continuing  this  improvement.  The  work  was  for- 
meriy  embra-oed  in  the  district  of  Maj.  W.  F.  Smith,  U.  S.  agent,  and 
was  transferred  to  my  charge  on  October  2, 1890. 

The  project  for  its  improvement  proiK)ses  the  formation,  by  dredging, 
of  a  6-foot  low-water  channel  100  feet  wide  from  a  i>oint  abont  4  miles 
below  Millville  to  the  head  of  navigation  at  Millville.  Between  the 
mouth  of  the  river  and  the  lower  limit  of  the  project,  a  distance  of 
about  20  miles,  the  channel  in  its  natural  condition  carries  a  low- water 
depth  of  over  10  feet. 

During  the  past  fiscal  year  under  an  open  market  agreement  with  the 
American  Dredging  Company,  dated  February  23, 1890,  6,785  cubic 
yards  of  sand  and  gravely  measured  in  place,  were  excavated  from  the 
channel  above  the  Millville  Bridge  and  deposited  on  the  adjacent  bank 
of  the  river.  The  work  done  under  this  agreement  was  completed  July 
14, 1890,  by  the  aggregate  removal  of  56,703  cubic  yards  at  the  rate  of 
15  cents  per  cubic  yard,  measured  in  place.  This  work  was  applied  to 
the  extension  of  the  6-foot  channel  to  a  point  about  1,400  feet  above  the 
Millville  Bridge. 

The  work  yet  remaining  to  be  done  to  complete  the  project  is  the  fur- 
ther extension,  by  dredging,  of  the  6-foot  channel  to  the  head  of  navi- 
gation, or  for  a  distance  of  about  1,300  feet,  involving  the  removal  of 
about  25,000  cubic  yards  of  material 

On  February  23, 1891,  proposals  were  received  for  the  above-described 
work,  for  which  the  American  Dredging  Company  bid  19  cents  per  cubic 
yard  on  the  basis  of  deferring  the  commencement  of  oi)erations  until 
December,  1891.  The  only  other  bid  received  was  for  28  cents  per  cubic 
yard.  The  lowest  proposal  not  being  in  accordance  with  the  time  named 
in  the  specifications  for  the  commencement  of  the  work  was  considered 
informal,  and  the  remaining  proposal  was  considered  excessive.  The 
bids  were  therefore  rejected,  and  the  work  readvertised. 

XJnder  date  of  May  22, 1891,  a  contract  was  entered  into  with  the 
American  Dredging  Company  at  the  rate  of  19  cents  per  cubic  yard  under 
specifications  which  defer  the  commencement  of  work  to  December,  1891. 

This  work  is  sitnated  in  tLe  collection  district  of  Bridgeton,  N.  J.,  which  is  the 
nearest  port  of  entry,  at  which  no  revenue  was  ooUected  dnring  the  year  ending 
December  31, 1890.  The  nearest  fort  is  Fort  Delaware,  and  the  Maurice  River  Light 
is  the  nearest  light-house. 

Total  appropriations  to  June  30, 1891 $43,000,00 

Total  expenditure  to  June  30,  1891 34,916.23 

Money  statement, 

July  1, 1890,  balance  unexpended : $6,183.17 

Amount  appropriated  by  act  approved  September  19, 1890 8, 000. 00 

14, 183. 17 
June  30, 1891,  amount  expended  during  fiscal  year 6, 099. 40 

July  1, 1891,  balance  unexpended 8,083.77 

JuJy  1, 1891,  amount  covered  by  uncompleted  contracts 4, 750. 00 

July  1, 1891,  balance  available 3,333.77 
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i^viof  propo»€Llsfor  dredging  i»  Maurice  River,  New  Jersey,  opened  February  S3, 1891, 

hy  Maj,  C.  W,  Raymond,  Corps  of  Engineera. 


Ift                                    STame  «nd  address  of  bidder. 

1 

Approximate 
quantity  of 
material  to 
bo  removed 

(25,000  cubic 
yards). 

Amonut. 

1  AitM*rirum  1>n^cdi)e  Companv.  Philadel'DUa.  Pa 

Per  eu.  yd. 

$0.19 

.28 

$4,750 
7,000 

•  ffuik  l!  !!>WTinArH    r^iamdeD. N.J. ................................... ...... 

BoUl  bids  rejected;  lowest  informal;  the  other^  price  too  high. 


ihtr§ct  of  proptyMiU  for  dredging  in  Maurice  River,  New  Jersey,  opened  May  15, 1891,  by 

Maj,  C,  W,  Raymond,  Corps  of  Engineers, 


\ 

I 
St '                                      ITaaie  and  address  of  bidder. 

Approxi:aate 

quantity  of 

material  to 

be  removed 

(25, 000  cubic 

yards). 

Amount 

J    imerittui  T>r«<liriiiir  Companv,  Philadelphia, Pa... 

Per  eu.  yd. 

$0.19 
.23 

$4.  i:a) 
5,750 

*  AUu  Dredging  Company,  Wilinington,I)til 

C«ntract  (dated  May  22,  1891)  entered  into  with  American  Dredging  Company. 
^^k  not  vet  conunenced. 


COMMERCIAL  STATISTICS. 


Arrivals  and  departures  of  vessels  for  year  ending  Deceniber  $1,  1890, 


Kind  of  vessel. 

Arrivjils. 

DeijartuTOs. 

THgjy^n 

No. 

36 

840 

Tons. 
3,600 
120, 000 

Xo. 
36 
840 

Tone. 
3, <«)0 
120,000 

1^3£  vmuiaIh                _.^.. ..................................... ........... 

TotAl            .... 

876      123.600 

876 

123,  600 

Freight  statement. 


Artiolea. 


BBCEIVKD. 


r 
I 

f 
1 

I 
I 
1 


*i»nd 
Hi 


l:seiii 


^•rr. 


Gross 
tons. 

Valne. 

10,000 

$40,000 

9,700 

174,000 

1, 800 

11,  (KK) 

3,000 

9,  WW 

400 

80,000 

600 

18,000 

2.900 

11,000    1 

5,600 

37,000    j 

3,000 

92,000 

Articles. 


SHIPPED. 


0y8t«r8 

G  ravel  and  sand . 

Wood 

Clay 

Iron  pipe 

Lumber 

Hay 


utal 37,000  1    472,000 


SNa  01 60 


Gross 
tons. 


48,  000 

65,  r>(X) 

6.500 

3,  .'.00 

8,000 

40i» 

200 


Total 132,100 


Value. 


$m),  000 

98. 000 

12,  000 

43. OOO 

240,  (X»0 

4,0tK) 

2,  000 


999,000 
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Gil. 

REMOVAL  OF  WRECKS  FROM  DELAWARE  BAY  AND  RIVER. 

The  act  of  January  23, 1880,  appropriated  $25,000  for  the  removal  of 
the  wrecks  of  ten  vessels  which  foundered  at  Delaware  Breakwater 
Harbor  in  October,  1877.  Eight  of  these  wrecks  were  removed  in  1880, 
1881,  and  1882,  the  remaining  two  disappearing  as  obstructions  to  nav- 
igation. The  act  of  August  2, 1882,  made  the  balance  of  the  appropriar 
tion  available  for  the  removal  of  any  wrecks  then  or  thereafter  existing 
in  Delaware  Bay  or  River. 

In  1886  and  1888  three  additional  wrecks  were  removed  from  the  vicin- 
ity of  Delaware  Breakwater  Harbor  under  this  appropriation.  During 
the  past  fiscal  year  no  wrecks  have  been  removed  under  this  api)ropri- 
ation. 

In  accordance  with  instructions  the  balance  on  hand,  $734.08,  was 
returned  to  the  Treasury  to  the  credit  of  the  appropriation  on  March  12, 
1891. 

Money  statement. 

July  1, 1890,  balance  unexpended $734.08 

July  1, 1891^  balance  unexpended 734.06 


G   12. 

REMOVma  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGER- 
ING NAVIGATION. 

During  the  past  fiscal  year  two  wrecks  have  been  removed  under  the 
authority  of  the  act  of  Congress  approved  June  14,  1880. 

In  May,  1889,  the  schooner  Gen.  W.  T.  Sherman  was  sunk  in  Delaware 
Bay,  near  Fortesque  Beach,  New  Jersey,  in  about  10  feet  of  water;  the 
wreck  was  a  dangerous  obstruction  to  the  coasting  trade.  Under  date  of 
July  19,  1890,  a  contract  was  made  with  Frank  C.  Somers  for  the  removal 
of  the  wreck  for  the  sum  of  §345.  The  work  was  completed  on  July  31, 
1890. 

In  January,  1875,  the  steamer  Mediator  was  sunk  in  Barnegat  Inlet, 
New  Jersey;  subsequently  the  change  in  the  position  of  the  channel  of 
entrance  made  the  wreck  a  dangerous  obstruction  to  navigation.  Under 
date  of  September  19,  1890,  a  contract  was  made  with  John  Townsend 
for  the  removal  of  the  wreck  for  the  sum  of  $1,449.  The  work  was  com- 
pleted October  16,  1890. 

In  April,  1891,  a  scow  was  sunk  in  the  Kancocas  River,  New  Jersey, 
near  the  railroad  drawbridge  at  Delanco.  The  wreck  being  a  danger- 
ous obstruction  to  all  vessels  passing  through  the  draw  its  removal  v  iS 
recommended.  Under  date  of  June  24,  1891,  a  contract  was  made  w  h 
Enoch  Townsend  for  the  removal  of  the  wreck  for  the  sum  of  $345.  .  t 
the  close  of  th^  fiscal  year  the  work  of  removal  of  this  wreck  was  n 
progress. 


^Htrwx'r'f'fxuM''  '''"  ".'•L.J,'.  <  Mr  .<,.,iiof  (Ac (dAoumt  »<w.  W.T.Shtrmn,Mna          ^H 
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G13. 
PRBLIMIKART  EXAMINATION  OF  SHARK  RIVER,  NEW  JERSEY. 

[Printed  in  Hoqm  Ex.  I>oc.  No.  25,  Fifty -first  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  D.  C,  December  i,  1890. 

Sir:  I  have  the  honor  to  submit  herewith  the  accompanying  copy  of 
report  dated  November  24, 1890,  from  Maj.  Charles  W.  Kaymond,  Cori>s 
of  Engineers,  giving  results  of  preliminary  examination  of  Shark  Eiver, 
New  Jersey,  made  to  comply  with  provisions  of  the  river  and  harbor 
act  approved  September  19, 1890. 

It  is  the  opinion  of  Major  Raymond  and  of  Col.  V^illiam  P.  Craighill, 
Corps  of  Engineers,  Division  Engineer,  Southeast  Division,  that  Shark 
Eiver  is  not  worthy  of  improvement.  The  views  of  these  officers  are 
concurred  in  by  me. 

Very  respectfully,  your  obedient  servant, 

Tnos.  Lincoln  Casey, 
Brig.  Oen.j  Chief  of  Engineers. 
Hon.  Eedfielb  Proctor, 

Secretary  of  War. 


report  of  major  C.  W.  RAYMOND,  CORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 

Philadelphia^  Pa.y  November  24^  1890. 

General  :  In  compliance  with  instructions  contained  in  Department 
letter  of  September  20, 1890, 1  have  the  honor  to  submit  the  following 
report  upon  the  preliminary  examination  of  Shark  River,  New  Jersey, 
in  accordance  with  a  provision  of  the  river  and  harbor  act  of  Septem- 
ber 19, 1890. 

This  river  discharges  into  the  Atlantic  Occiin  about  20  miles  south  of 
Sandy  Hook.  It  was  examined  and  surveyed  with  a  \iew  to  improve- 
ment in  1880,  under  the  direction  of  the  late  Lieut.  Col.  N.  Michler, 
Corps  of  Engineers,  in  accordance  with  a  provision  of  the  river  and 
harbor  act  of  June  14, 1880.  The  full  reports  of  Colonel  Michler  and  of 
his  assistant,  Mi*.  A.  Doerflinger,  who  made  the  examination  and  survey, 
will  be  found  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1881, 
Part  I,  page  730.  Colonel  Michler  did  not  consider  any  work  of  im- 
provement advisable. 

From  a  personal  examination  of  this  locality  I  conclude  that  the  phys- 
ical conditions  of  the  river  do  not  differ  essentially  from  those  existing 
at  the  time  of  the  survey  in  1880,  except  that  a  long  pile  revetment 
has  been  constructed  along  the  northern  shore  near  the  mouth,  jr 
the  purpose  of  shore  protection,  and  jjossibly  with  a  view  to  fut  re 
extension  in  order  to  form  a  new  outlet  and  give  the  stream  a  more  li- 
rect  course  to  the  sea. 

The  shifting  character  of  the  sliores  and  bar  at  the  mouth,  the  p  e- 
ponderating  action  of  the  flood  current,  which  is  constantly  formi  ig 
new  shoals  in  the  river,  and  the  existence  of  two  bridges  without  dr?  rs 
at  a  distance  of  less  than  a  mile  from  the  sea,  indicate  that  the  navi  a- 
ble  conditions  of  the  stream  can  not  be  essentially  improve^  with  it 
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,  i  ions  nnil  tl)0  lyniHtru^-tioii  nt  rnsfly  vrorka  of  timw 

i'M'  n^MTwi  trt.  Mr.  D<ii=-rliliip>r  rctnarkR  a.-*  TiilInwK: 

...I    .1,,.  riTvT  at  iiTKM'Ul  i>  rnlirvly  vitliniit  rikiuiwicv,  untl 

"irrrnat*  nunld  bo  liL-nrftlud  imi'Ii  miw  tlui  iklnt  Inw 

<  ix>I«  Id  •■ntnt  uiul  jiiim  nut  i>r  tli»  ■uiiur.    Tbo  riri'f 

'  lie  niHi of  llalilog nod  plnwiup  buui'  duiiite  tbo irnrni 

'II  [  havf  bffti  Hb1«  to  obUiiu,  I  Mivvr  thw« 
liPi-seiit  Mine, 
kiiod,  1  am  )tf  the  opiniuu  that  thU  river  is 

y  Twntwtialh,  your  <)hi><lieut  8er\'unt, 

C.  W.  Hatmokd, 

.>.  r.  &H, 

1'.  <!^mixliUI.  Ct>r[K)  of  Bn^u««ra,  UE^Hiiiaii 

■■-■■■:!■       ■' ) 

U.  8.  EKOINEBIt  OFWCE, 
Jialtimore,  Md.,  Koveinher  ifi,  IBHO. 
>>^tfiilly  Kn'tmilicil  to  Mie  Ohit'f  of  JiiiKinnMB. 
,  ...y  wpimnn,  Sliark  Kiver,  Nnw  JpfHay,  la  not  wwrlliy  of  imiirove- 
I,  .iiij  the  fiu.'ta  iiuf]  ii'.i8oiis  MieiffMr  iire  tliuM  eiven  liy  tJii*  liioal 
r  )n  bm  re[Hirt  uf  NuvtunbL-r  M,  18EM1,  ami  iucIuiUtiK  tbu  pn^snnt 
ipoctivo  detaands  cJ  comuicrce. 

Wm,  p.  CbaiohiMt 
Colonel,  Corps  of  Engineerx. 


[friiitiWl  111  llniiM  Kx.  Dm.  Nc.  tt,  Klfl; UntConicnM.  M«wtidMMlaii,i 
OPPIOB   op  the   f'niEF  OF  BNOmKKBS, 

FsiTED  States  Army, 


•  III.-  li^i-r  uii.i   liiirl.ur  ;i.l  :ijiiii..Vf.i  Scii(.>riil'oi'  |y, 

rEl^mouU  rt'iiorts  that  work  at  this  liwulity  would  bt!  of  littln 
Jit  to  couiniiTf<s  and  that,  in  hi«  opinion,  tht?  Boiiud  ia  uot 
mrovemeiit.    Col.  \Vni.  P.  Craighill.  Corps  of  Kiif^uwn, 
pnettr,  Houtht^ast;  Divii^ioit,  agrMis  with  thi» upitiiou,  uuti  tbe 
___!»  otBcers  aw  toufurrod  in  liy  this  uftlce. 
f  TewpwtfnU^',  youi'  iibwliiMit  Ber\'ant, 

Thos,  liincOLs  Casev. 
Brig.  Qen.,  Chk/ of  En^ineera, 
.  BgrorirxD  Pboctor. 

^ecrelar;/  of  War. 
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report  op  major  c.  w.  raymond,  corps  of  engitieers. 

United  States  Enoineer  Office, 

Phil4idelphia,  Fa.y  October  20j  1890. 

General:  In  compliance  with  instructions  contained  in  Department 
letter  of  September  20, 1890, 1  have  the  honor  to  submit  the  following 
report  upon  the  preliminary  examination  of  the  sound  betw  een  Bame- 
gat  Bay  and  Gpeat  Egg  Harbor  Bay,  IS^ew  Jersey,  in  accordance  with  a 
provision  of  the  river  and  harbor  ac^t  of  September  19, 1890. 

As  stated  in  my  rei>ort  of  October  3, 1890,  upon  the  thoroughfare 
from  Cape  May  to  the  Great  Bay  north  of  Atlantic  City,  the  southern 
portion  of  this  sound,  from  Great  Egg  Harbor  Bay  to  Great  Bay,  has 
been  surveyed,  and  its  proposed  improvement  is  rei)orted  upon  in  the 
report  referred  to.  The  improvement  contemplated  is  presumed  to  be 
the  deepening  of  the  water  ways  situated  between  the  mainland  and 
coast  line,  so  as  to  form  a  continuous  channel  of  convenient  dimensions 
throughout  the  sound. 

If  such  a  channel  were  formed  it  would  necessarily  be  narrow  and  cir- 
cuitous, and  therefore  useless  for  sailing  vessels.  It  would  be  probably 
of  use  principally  to  pleasure  steamers  plying  between  the  numerous 
summer  resorts  in  this  vicinity.  The  mainland  back  of  the  projected 
channel  is  gtoerally  separated  from  it  by  extensive  flats,  so  that  the 
ronte  would  not  connect  points  of  production  and  consumption,  and 
would  be  of  little  or  no  benefit  to  commerce. 

A  reliable  estimate  of  the  cost  of  the  proposed  improvement  can  not 
be  made  even  approximately  without  an  expensive  survey,  but  it  would 
doubtless  be  large.  At  some  points  the  improvement  would  be  of 
doubtftd  permanence. 

For  the  reasons  above  given,  I  am  of  the  opinion  that  this  sound  is 
not  worthy  of  improvement. 

Very  respectfully,  your  obedient  servant, 

C.  W.  Raymond, 
Major  of  Engineers. 

Brig.  Gen.  Thomas  L.  Caset, 

Chief  of  Engineers^  U.  8.  A. 

(Through  Col.  Wm.  P.  Craighill,  Corps  of  Engineers,  Division  Engi- 
neer, Southeast  Division.) 

[Third  iiidorfieincnt.] 

U.  S.  Engineer  Office, 
Baltirnorej  Md.y  November  24^  1890. 

Respectfully  returned  to  the  Chief  of  Engineers. 
In  my  opinion  the  sound  between  Barnegat  Bay  and  Great  Egg  Har- 
bor, New  Jersey,  is  not  worthy  of  improvement,  and  the  fact^s  and 
reasons  therefor  are  those  given  by  the  local  engineer  in  his  rejiort  of 
October  20, 1890,  and  including  the  present  and  prospective  demar  s 
of  commerce. 

Wm.  p.  Craighill, 
Oolonelj  Corps  ofEngineert 


APPB^IiUC   U — EiyOBT  01*  MAJOR   UtUOVti. 

QiS- 

:^UilINj\-UTr  KXAMIKATION  OF  LITIXB  EOO  lUBBOR  BAT  AK1>  ISLET, 
LXiLliaSCi  GREAT  BAY.SBW  JKRSBY,  WITH  REFEBENCB  TO  EdTAB- 
■J-iiiN-r,  A-  HABBOB  OV  REFUGE. 

tr(1t>l«<l  la  UmmIU.  Uh.  Xi>  a,  nttj  Ant  OnenM  aMBBO  ImIhi.) 

Oppice  of  rHK  CniKi'  of  KsoiNKKBa, 

tTNITKD  8TATK8  ABMT, 

Wonhinglon,  />.  C,  nminher  1,  1$.'*0. 
B:  1  lia****  thi-  Itrmor  to  submit  hfwiwilli  Itn-  uwompftujiug  copy  of 

'ti.  1»9U,  from   Maj.  0.  W,   Rttywimid.  Con>s  o^ 

I    iif  [intliminiiry  vxmniiiutioii  of  "  Li  I  tit;  Rgg 

Irniiiij:  Givat  Buy,  witJi  mfoiwuw  tu  UAliibllsli- 

'  I  nIi- iHii'iiiplj' tvilh  pruviiuoneiof  (liurlvvriuid 

Iiai'bnr  is  umI.  worthy  of  iinprovMnentf 

<<i|>s  of  Eiij^iiietTS,  IliviKiou  Eti|fit)e«r, 

ilii;  loi;ality  Hbuuld   iiot  be  l»i|>rOT«<i 

bnferettoe^to  <^-Jll('<]t^lliIl^  ;>  bailmr  of  i-csfu;^'.    Thcao  viowBoi^con- 

ri  1b  by  this  »aW: 

Very  reapwtfally,  your  obodient  sarvant, 

Tn08.  LiSCOLM  Caset, 
Brig,  Gen.,  C'httf  o/ Sngineert. 
|Batl.ltBIlFrKLD  Pboctob. 

Hocretary  u/  War. 


•   MAJOR  C.   W.  RAYMOND,   CORPS  OF  KKaiKEBDS. 

UwrrED  States  Bnoikbf,h  Ofpob, 

PfirhirMphin.  f'n.,  Ortohm'O,  ISM. 

...f.fli.M    ■..:■:  ;■■■■.,      w..,,        .■,,.-Ilt 

6^,  .;.:,::■/  ::;;5 

'  ''"'g 

<i<]:ui<;-  Willi  :i  iiruvisioi)  nl'  tlin  liver  i.iid  Jiur- 
r  19,  18M). 
we  bft.VK  i«  sihiHt^d  on  the  New  Jersey coa«l»bou(  mid- 

, e  Heiilopeii  mid  Sandy  Hook.    Tht*  bays  ure  H<:[>iinit4Ml 

Rl9ieo«eftn  by  low  beat^hca  of  Hthiliiu^  saud.    Uwmg  to  Lh&iitove- 
nt  of  the  bt-iM-Jii!*,  llie  low-water  widUi  of  the  inlet  is  ooiiBtiUitlj- 


^t- 


-■  -f  this  [wlnt  would  Qot  be  of  use  to  veawU  en- 
i  ■,  Miieo  they  do  oot  puss  in  this  viciuity.    It 
ll)<  >    lo  Die  e(iai«twi)-u  tiudu,  which  uow  employB 

'  fill,  with  a  eoiist^iiit  U-iidency  towards  in- 
\>  iier  ill  tJie  ehaunel  and  anchorages 
-0  fwl. 

j]i  the  uortbeiuit  and  thu  ehaonel  of 
i  Miri  tJiiit  a  Hailing  vessel  ean  enterand 
_       ^  I  ;<  iiiitiliiiiHl  wind.     Tliiu^otirMe  of  the  clmuiid  should 

.,ft)r«  not  frtll  to    thp  («nithwai-d  of  6outh-.soutJieaet,    To  fonn  n 
tabli!  harbor  imder  these  conditions  requires  the  cousti-untJon  of  two 
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jetties  projecting  from  the  beaches,  one  below  the  inlet  and  the  other 
above.  The  problem  is  similar  in  character  to  that  presented  at  At- 
lantic City  and  fully  discussed  by  a  Board  of  Engineers  in  a  report 
dated  May  31. 1887,  which  will  be  found  in  the  Annual  Beport  of  the 
Chief  of  Engineers  for  1887,  page  815. 

The  minimum  aggregate  length  of  such  jetties^  to  insure  a  reasonable 
probability  of  permanency  to  the  improvement,  is  25,000  feet.  Follow- 
ing the  methods  of  construction  suggested  by  the  Atlantic  City  Board, 
their  cost  would  be  more  than  $4:,0(K),000.  Owing  to  the  shifting  char- 
acter of  the  beaches,  expensive  works  of  shore  protection  woiSd  un- 
doubt^y  be  required,  and  if  dredging  were  found  necessary  the  cost 
would  be  still  farther  increased. 

The  harbor  thus  formed  would  be  lacking  in  accessibility,  like  all 
jetty  harbors  on  sandy  coasts,  and  the  anchorages  would  be  cUMcult  to 
reach  with  a  northeast  wind.  It  is  probable  that  such  a  harbor  of 
refoge  would  increase  the  number  of  casualties  instead  of  diminishing 
them,  as  has  proved  to  be  the  case  at  the  mouth  of  the  Tyne. 

Upon  visiting  this  locality  I  learned  that  the  idea  is  entertained  that 
the  inlet  can  be  improved  by  the  construction  of  a  dike  connecting  the 
most  soutiierly  of  the  Seven  Islands  and  Salt  Island,  thus  forcing  more 
of  the  backwater  from  Mullica  River  to  pass  through  Shooting  Thor- 
,  oughfare,  which  is  now  the  main  channel.  The  effect  of  such  a  dike 
would,  in  my  opioion,  be  principally  produced  on  the  thoroughfares 
south  of  the  inlet,  and  it  would  have  no  appreciable  effect  upon  the 
inlet  or  the  shoals  outside  of  it. 

This  inlet  and  the  adjacent  waters  are  used  by  only  a  few  coasters  of 
the  smaller  class.    The  local  commerce  is  insignificant. 

In  brief,  the  construction  of  a  harbor  of  refuge  in  this  locality  would 
be  difficult  and  costiy,  the  benefits  resulting  from  it  would  be  doubtful, 
and  the  commercial  interests  involved  are  small  in  value. 

For  these  reasons  I  am  of  the  opinion  that  the  harbor  is  not  worthy 
of  improvement. 

Very  respectfully,  your  obedient  servant, 

C.  W.  Ratmoih), 
Major  of  JEngineers. 

Brig.  Gen.  Thomas  L,  Casey, 

Chief  of  Engineers^  U.  8,  A. 

(Through  Col,  Wm.  P.  CraighiU,  Corps  of  Engineers,  Division  Engi- 
neer, Southeast  Division.) 

[Third  indorsement.] 

XJ.  S.  Engineeb  Office, 

Baltimore^  Md.^  Novemher  ^4, 1890, 

Respectfully  returned  to  the  Chief  of  Engineers. 
In  my  opinion.  Little  Egg  Harbor  Bay  and  Inlet,  including  Great 
Bay,  New  Jersey,  with  reference  to  establishing  a  harbor  of  refuge,  is  not 
worthy  of  improvement,  and  the  facts  and  reasons  therefor  are  thof* 
given  by  the  local  engineer  in  his  report  of  October  20, 1890,  and  indm 
ing  the  present  and  prospective  demands  of  commerce. 

Wm.  p.  Gbaighill, 
Oolonely  Corps  of  Engineers, 


-ItKIi'Rl'   Ml-   MAJUH   X&Y)IV.Vl>, 


p'rloiid  ui  B 


*,1 


Opficb  op  the  Chief  nv  K!fonfRRB3. 

Wnnhint/toii 

:  I  hftvethp  honor  to  Kiibmit  Iicivwid.  ■.( 

1  Octobers,  1«W.  from  Miu-C:.  u     ,       ,,  .,    ,,    ,     ^,. 

r  r©»mIt«of  prelimiusii'.v  i<x!iijuu»li'>ii  of'- Tli'iroii^Mil'.iri  liiim 
)  the  Gruit'  l^y  nuith  of  Athmtic  Citf ."  uiiulr.  tu  cooiply 
ioiu«  of  tliv  rJvt^r  niul  hiii-bur  w,t  a\)\iroved  Huptrmber  19. 

■  ■  i-i'k-rwl  by  Major  Hivjuioml  ami  by  C0I.W1D. 
n.cr»,  Hivisioii  Kiij:iiio«;r,  aouMir-jwt  DlvifttoUf 
111  iit,uii(l  I  eoiicur  In  t lie  vicwi* of  these oBlcon*. 
,Li..4u.,,,  iuur  ulxxlieut  swviml;, 

Tho8.  Lincoln  Cakev, 
Srijf.  Ob«.,  Chief  a/ JSngiiieeni. 

i.n  pBOirroB, 
fkfretarif  of  \V<j>: 


BBPrniT   op   SU.TOB   C.   W.   BAYMOWD,  COEPS   OP   p:«OINKERS. 

Unitkd  States  K.\&ixki:ij  Offiok, 

fhiiadelphia.  Pa.,  Ocfolnv  .i,  MW. 
BAI.:  Til  wnnpliaiH'c  with  iustmrfioiiH  iinntaiiioii  in  DefHirtUMMit 
^v  of  SejUi'tnbMr  20,  iSWt,  I  have  the  iioiior  in  nubiiiit.  I  lie  following 
t  u|MiFi  the  prRlimiiiai',vexr<niiuji.t.i(iniif  the  thortm^lit'aii'froiii  Vi\pv< 
f  to  tlw  (iifat  Bay  iiiirtJi  uf  AtJaiiticl^ifv.  N.J.,  in  iwwu-rtiHice  with 
n  nf  thL'  nrer  and  harbnr  a-t  <'f  Si'ptcmlifr  19.  18Jt<). 
"tuftryetaminutioiiof  thU  lijcality  wa«ma»lf  in  l>wti  by  I-k'ut. 
^hert,  r<iri)s  nf  KngiiiW-rs.  wlin  was  at  th;il  linn-  tli-i  incal 
Kid  a  iihjinrt  llierPOD  was  submit.ffd  to  tin*  riii.-i  i.f  Huj^- 
i  date  of  I>p.-pmber  1*4,  188C.     In  1S8T  iui  r];!!!.!!)!!.'  survi-y 
rand  a  projeft  for  imprnvpmoul  wa.*»  siibinirlrtt  bv  f ■oloni.-l 
"yfler  date  of  April  2r>,  IShm,    Thi?  rfp*irt.  u]u»\  llii-.  Ki'rrvrvaml 
Ibefonnd  iu  llnust'  Kx.  l>..i-.  No.itiHi,  Fillicili  ('.ji;griss.  tirst 
dabio  iu  tlie  Aiuiunl  Kpport  or  tie  Chief  of  Kiii^iiiecrs  for  lVi», 
}730. 

niDarj-  report,  Oolniipl  Uobprt  expi-esses  the  opinion  "that 

N*iB«it  is  worthy  to  be  iimtle  tf  it  cftu  be  done  for  *100,W>0, 
I-'     In  be  mmb,' if  its  cost  tuuounbtlo  SUoOjOW." 
'■•.  1.SSK,  he  cHlimntwi  thtf  uo8t  of  the  work  at 
Ml.  Of  *|.jn,{)0(i  if  the  Goverunieut  builds  tta 
M'irk  by  hired  labor. 
_^^^_  ,:i'  between  (lajie  May  and  Great  Bay  oonais»ts  of  a 

olbiuanili  meadow  tivja  2  to  C  miles  wide,  lying  between  the  malalwul 
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and  coast  line,  and  traversed  by  ntuneroiis  connecting  water-ways.  It 
is  proposed  to  deepen  these  water  wa3rs  by  dredging  so  as  to  form  a 
continuous  channel  6  feet  in  depth  and  at  least  50  feet  wide  at  bottom 
from  Cape  May  to  Great  Bay,  a  distance  of  about  65  miles. 

The  present  and  prospective  demands  of  commerce  stated  in  Colonel 
Bobert's  preliminary  report  are  as  follows : 

At  present  the  commerce  through  this  thoroughfare  consists  mainly  of  oysters  and 
garden  produce,  the  latter  having  for  a  market  the  neighboring  seaside  resorts,  prin- 
cipally Atlantic  City.  The  vessels  nsed  are  small  sail-boats,  whose  draft  does  not 
exceed  2  feet,  and  thoy  can  not  cross  the  divides  at  low  water.  A  6-foot  channel  75 
feet  wide  would  allow  small  steamers  to  be  placed  on  the  route,  which  doubtless 
would  greatly  increase  the  commerce  seeking  this  route,  and  especially  could  it  be 
used  by  pleasure  steamers  during  the  summer.  The  oyster  trade  would  probably  be 
greatly  developed. 

It  appears,  however,  from  the  rei)ort  of  Mr.  L.  Y.  Schermerhom, 
assistant  engineer,  under  whose  supervision  the  survey  was  made,  that 
the  beds  of  the  water  ways  along  the  route  are  of  considerable  value  as 
oyster  fisheries,  and  the  improvement  will  necessarily  interfere  with 
and  injure  the  private  interests  involved.  It  seems  possible  that  the 
oyster  trade  might  thus  be  injured  in  production  by  the  improvement  as 
much  as  it  would  be  benefited  in  transportation.  It  ap];)ears  that  the 
transportation  of  garden  produce  will  not  be  greatly  facilitated,  except 
between  the  terminal  points,  which  are  points  of  consumption  and  not 
of  production,  since  the  intermediate  country  is  generally  separated 
from  the  route  by  extensive  flats.  The  channel  would  be  too  narrow 
and  circuitous  for  the  use  of  sailing  vessels,  and  probably  the  improve- 
ment would  be  principaUy  of  use  to  pleasure  steamers. 

I  know  of  no  present  or  prospective  demands  of  commerce  other  than 
those  above  mentioned;  and  I  do  not  consider  these  sufficient  to  justify 
the  expenditure  involved.  In  my  opinion  the  thoroughfare  is  not 
worthy  of  improvement. 

Very  respectfully,  your  obedient  servant, 

C.  W.  Eat^iond, 
Major  of  Engineerg. 

Brig.  Gten.  Thomas  L.  Casey^ 

Corps  of  Engineers^  if.  8.  A. 

(Through  Col.  WiUiam  P.  Craighill,  Corps  of  Engineers,  Division 
Engineer,  Southeast  Division.) 

[Firat  indorsement.] 

U.  S.  ENaiNEEB  Office, 

Baltimore,  Md,^  October  9, 1890. 

Eespectfully  submitted  to  the  Chief  of  Engineers. 

In  view  of  tlie  facts  and  reasons  statod  by  the  local  engineer,  it  is 
considered  that  this  locality  is  not  worthy  of  improvement  by  the  United 
States. 

Wm.  p.  CRAiaHTLL, 

Colonelj  Corps  of  Engineers. 


G17. 

„A«  BX^*™j„or  ..».;f^"  oiTV,  ^w  ^naKT,  hob 

(Trlauwl  IB  axw  «».  »«■  Ko.  W.  WtT-Dt^  Cmp-*  ««»*  ti—tait.) 

OunUE  Oir    CUB  CrnvS  OP  KSOISEKUS. 

UKITKD  STATF-s    AUMT. 

U I  have  Ihe  hoonr  to  fiiibniit  heivwitli  the  lur  ^ 


Mi    No 


i,  I'lia 


'"'  '"      "I -■, 

sitli  |iruvi!U(>lu)  uf 

rit  bv  Mi\ior  B»y- 

fc'v'i'„i'\Vii)  i'  "Ciai-liiU,  <''i>l"  "'   Kui'iiLWirn/Uivistoll  En- 
£<il  l)iv..io.,:     I  .-»»;•  m  tlK.  vi™,of  ll.»»  onioem. 
|;;Ul»etA,Uj,  your  obedient  «r,a,il,    ^^^^^^  ^^^^^^ 

►  Bi-iff.  0m..  Chief  v/  tlngincen. 

B.  B»DFIBI-»  PROOTOC, 

Sceretary  11/  Wif. 

1I1T„BT   ..V    >1A.1(.K   C.  W.   ttATM..Ml,  OOBPS  OP  ENOOTSEKa. 
IINJXF.P   STATK8  ESGmKE&  OPPICB, 

rhiUMphia,  Fa.,  A'pramdw  J,  tsSO. 

.  .^  witb  (nstrucllnnfl  Rbntolneil  in  Repartwfnt 

'>l>  I  hiive  the  boiior  ta  mbinit  th*  Mluwlng 

n  eMmlrmti.m  of  CBpo  May  City   N.  J.,  tKT 

,,  ;    ,  .  <  with  a  iiinvlnlon  of  llie  rircr  and  batlior  act 

'^  h  Smat4^  nu  tbe  Ne»  Jerser  i»«»t  about  3  milos  east 
If  Oa™  May.    Tli»  shore  is  a  lo.iB  and  aliiltinB  aaml 

r     havp  been 

Iter  iu  rbe 

>  \  *Tc  sales- 

;  >  rmd  ahont 

Buob  worlt. 


Bnt'  Ital™  and  heaviest  sens  an!  IVom  the  nratli«ast. 
MToal  lies  in  the  ««nie  lilreetion,  md  it  is  tliCTofoio  not 
Sidt*  for  the  ,,ro|.<.»exl  biealwatur.  Morovar,  aMm- 
Siuade  at  Ions  iiileivols  allow  that  the  shoals  is  emdn- 
Kv;  and,  Indee.l,  nil  the  bottom  in  tliis  vicjmtj  is  oit- 
mm  einiuinstnliefs,  it  i«  verv  donbtlnl  whcUier  tha 

.breakwater  at  this  i-laee  eai.ahle  of  with.tMd.ng  «» 
iiat  violent  stornis  is  praotieiUIy  possible!  but  if  poasi- 

_KOTivXntTt'niilt"'f™ni  the  Delaware  BrouJtwatCT 
Mn  Sets  and  oeeiWiunally  em|)ty  colliers  pass  In  UlB 
rSoSiwdal  interests  are ln.ienitlcam»ud.o»Wdenv« 
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I  am,  therefore,  of  the  opinion  that  this  locality  is  not  worthy  of  im- 
provement. 

Very  respectfully,  yonlr  obedient  servant, 

0.  W.  Raymoxd, 
Major  of  Eiuf  infers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 

(Through  Col.  Wm.  P.  Craighill,  Corps  of  Engineers,  Division  Engi- 
neer, Southeast  Division.) 

[Third  indorsement.] 

U.  S.  Engineer  Office, 
Baltimore^  Md.j  November  24,  1890. 

Respectfully  returned  to  the  Chief  of  Engineers. 
In  iny  opinion  Cape  May  City,  IST.  J.,  for  breakwater,  is  not  worthy  of 
improvement,  and  the  facts  and  reasons  therefor  are  those  given  by  the 
local  engineer  in  his  report  of  November  1,  1890,  and  including  the 
present  and  prospective  demands  of  commerce. 

Wm.  p.  Craighill, 
Colonel,  Corps  of  Engineers. 


G  z8. 

PRELIMINARY  EXAMINATION  OF  PENSAUKEN  CREEK,  NEW  JERSEY. 
[Printed  in  Honse  Ex.  Boo.  No.  31,  Fifty-first  Congress  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
WmMngton,  D.  C,  December  1, 1890, 

Sir  :  I  have  the  honor  to  submit  herewith  the  aceompanying  copy  of 
rejjort  dated  October  30,  1890,  from  Maj.  O.  W.  Baymond,  Corps  of  En- 
gineers, giving  results  of  preliminary  examination  of  Pensauken  Creek, 
o^ew  Jersey,  made  to  comply  with  provisions  of  the  river  and  harbor  act 
approved  September  19, 1890. 

Major  Raymond  reports  that  the  advantages  which  might  accrue  from 
an  improved  channel  would  not,  in  his  judgment,  be  proportionate  to  the 
cost  of  the  improvement,  and  he  is  of  the  opinion,  therefore,  that  Pen- 
sauken  Creek  is  not  worthy  of  improvement.  CoL  WiUiam  P.  Craig- 
hill, Corps  of  Engineers,  Division  Engineer,  Southeast  Division,  is  of  the 
same  opinion.  I  concur  in  the  views  of  these  ofiicers. 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig,  Oen.,  Chief  of  Engineers, 
Hon.  Eedfield  Proctor, 

8e(yretary  of  War. 


report  of  3iajor  0.  w.  raymond,  corps  of  engineers. 

United  States  Engineer  Office, 

Philadelphia,  Pa,,  October  30,  1890. 

General:  In  compliance  with  instructions  contained  in  Departmei 
letter  of  September  20,  1890, 1  have  the  honor  to  submit  the  followir 
report  upon  a  preliminary  examination  of  Pensauken  Creek,  New  Je 
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.•■  <ii'<1aii<«  witJt  a  provision  ofxhe.  rivcrnnd  liiu-bftr  out  »f  Sup* 

■I  of  thlA  creeb  «a»  made  io  18^,  tmder  tho  dln-elloit 
vVMt3(«l,  CorpH  of  lia^^ieei'is  irlio  report^  tliut  it  vm 
^•lavemiixt  by  tho  (jfiieral  Governmeiitv  and  thiit  its 
.i»  not  a  vrnrk  of  palilio  necifiKitT.  Tlie  n<pnrt  of  this 
!  he  foQcd  in  tbe  Ileport  of  tfa«  Chief  of  Ruifim'^'rs  tOr 

■         '            I'-,  the  physical  il,  ■  r        -          f  tlie 

leportt-d.    Till'  il^ 

'  tically  tilt!  hi-a'i  ■■  ■in 

■  '■  ■                  II-  (Toasttl  by  Ibiir  t'l  ■  ■  ■  Lich 

<l;fe,  whtob  i»  a  railroad  uiuKHiiig,  in  abont  If  roiloo 
.  and  hrts  an  oi«)uiiig  alwat  25  fwt  wide  and  12  feet 
■  I,  Tbt>  second  bridfjf.  wliicli  is  aboiil  '<'»*  ii- !  alxivn 
tiijjliway  crosaing,  and  has  an  "i"  ■  '  i-^'t 

liinU.    Tho  third  and  fourth  l>iiil_  -Ay 

iiiil  t  luilfs  above  the  mouth.    Thu  .s.'i- 

,    ,..i.t    I'lieuin^H  about  60  foct  widu  auU  1..  :..l  :..^i.  ..i.  low 

r.wo-thinU  of  the  ItMigtti  of  the  croek  between  the  month  and 
-.  r:irn<"t  a  Ic:^^  depth  than  6  ieet  at  uiciui  low  water,  with  a 

II' rally  covered  witliinnd  and  bHiud,  butateotuu 

■  r  barii  exist. 

I  li:inn«'l  50  feet  wide  and  "  Ii .  i  dc.-ii  ai  mean 

ui'iithand  th(»  Korks,  woui'l  I  val 

.iiiirt  of  materia!  at  a  coHt  ^i  n. 

-.  would  also  he  r('<|iiirp<l  ;,i  .ii- 
1  at  itH  junction  with  til''  ' ' 

■  J.-  now,  as  it  wnn  at  the  date  of  thr  iiri'viuu.-i  i^vuiuiuil- 
hly  eonilned  to  coal  an<f  wtahle  manure  moved  up  tlH) 

liiift  Band,  kiioliii.  and  fhnn  produce  moved  down  tile 
.  tint  of  this  commirrcc  dooa  not  seem  to  be  large,  and  It 
Mitinly  by  seows  and  small  boats.  wUi<Ji  are  tjiwi'd  hy  a 

-iiiokcstack  arrauBe<i  «o  that  it  caai  be  lowered  in  pass- 

■  :<{■■ crceof thecrwU  ill      ■  '      '         '■■not 

.1  .  '.-.  iiictions.     Of  ei>iii  ■■  .>sr 

i_i  .  Imt  the  narrow  .i  rlie 

I',     render    sailing  m  m-H 

■■  -.vH  wiTc  moved. 

tributary  to  the  crcick  is  small;  the  |nt»H>nt 

.  liinff  the  market  arc  lair:  and  the  advanlaaes 

-n  an  improved  cliiiunel  would  not  in  my  jndg- 

iiiiuic  lo  thu  cost  of  the  iuiprovenieut. 

-MiiA  1  am  of  the  t>x)iniou  that  the  creek  is  not  worthy  of 

,  .-.J  ..  li-cctlully,  your  obedi«ut  ser^-ant. 

(J.  W.  UAi"MONt>. 
Majttr  oj'  £nginetni. 
Oon.  TnnsLiB  L.  (JaseYj 

'"' '  f  ••/ En^intrrt,  F.  K  A. 

i  W'm.  P.  Oraighill,  Ooi  pi*  of  Einfiucei-s,  Uivisiuu  Gii^ 
I  Uivision.) 


1102      REPORT   OF   THE   CHIEF   OF   ENGINEERS,  IT.  8.  ARMY. 

[Third  indorsement.] 

U.  S.  Engineer  Office, 
Baltimore,  Md.,  November  24j  1890. 

Eespectftdly  retnined  to  the  Chief  of  Engineers. 
In  my  opinion  Pensauken  Creek,  Kew  Jersey,  is  not  worthy  of  im- 
provement and  the  facts  and  reasons  therefor  are  those  given  by  the 
local  engineer  in  his  report  of  October  30, 181M),  and  ijichiding  the  pres- 
ent and  prospective  demands  of  commerce. 

Wm.  p.  Craighill, 
Colonely  Corps  o/Ungineers. 


G  ig. 

PRELIMINARY  EXAMINATION  OF  THE  WEST  BRANCH  OF  THE  SUSQUE- 
HANNA RIVER,  IN  THE  STATE  OF  PENNSYLVANIA,  IN  ORDER  TO  AS- 
CERTAIN IF  THE  NAVIGATION  OF  SAID  RIVER  CAN  BE  MATERIALLY 
AND  PERMANENTLY  IMPROVED  BY  THE  CONSTRUCTION  OF  EMBANK- 
MENTS OR  OTHERWISE;  SUCH  SURVEY  ALSO  TO  BE  MADE  WITH  A 
VIEW  OF  ASCERTAINING  THE  BEST  PRACTICABLE  METHOD  OF  CON- 
FINING THE  WATERS  OF  SAID  RIVER.  IN  TIMES  OF  GREAT  FLOOD,  TO 
THE  GENERAL  COURSE  OF  ITS  CHANNEL. 

[Pxinted  in  Houae  Ex.  Doc.  No.  136,  Fifty-iirBt  Cougi^efl^,  second  seaaion.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Wasliingtonj  D.  C,  December  29,  1890. 

Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  report 
dated  December  20, 1890,  by  Maj.  Chas.  W.  Raymond,  Corps  of  Engi- 
neers, giving  results  of  a  preliminary  examination  of  "the  West  Branch 
of  the  Susquehanna  Riyer,  in  the  State  of  Pennsylvania,  in  order  to 
ascertain  if  the  navigation  of  said  river  can  be  materiaUy  and  perma- 
nently improved  by  the  construction  of  embankments  or  otherwise; 
such  survey  also  to  be  made  with  a  view  of  ascertaining  the  best  prac- 
ticable method  of  confining  the  waters  of  said  river,  in  times  of  great 
flood,  to  the  general  course  of  its  channel,^  made  in  compliance  with 
the  requirements  of  the  river  and  harbor  act  approved  September  19, 
1890. 

After  careful  investigation  of  the  subject  Major  Raymond  concludes 
that  the  navigation  of  the  West  Branch  of  the  Susquehanna  River  can 
not  be  materially  and  permanently  improved  by  the  construction  of 
embankments  or  otherwise,  and  that  there  is  no  practit^able  method  of 
confining  its  waters,  in  times  of  great  flood,  to  the  general  course  of  the 
channel  which  can  now  be  undertaken.  He  is  therefore  of  the  opinion 
that  the  river  is  not  worthy  of  improvement. 

The  Division  Engineer,  Col.  William  P.  Craighill,  Corps  of  Engineers, 
concurs  in  the  opinion  of  Major  Raymond,  and  tlie  views  of  the  j 
officers  meet  with  my  approval. 

Very  respectfuUy,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Gen.,  ChUtf  of  Engineers 

Hon,  Eedfield  Proctor, 

Secretary  of  War^ 
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SEPOBT  OF  XAJOK  C.  VT.  KAVUC1XU,  a01U>e!  OV  USUa^BRB. 

Umtai  Statuh  Knguikuu  Office, 

Fhtfafirfphiu,  Pti..  nrrevther  :.y>,  7*WJ. 


Ifcrrwl  til  directs  an  (txiuiiiiiututu  or  survey  ''in  onl« 

B  navigatiou  iit  aiu'd  river  ran  bv  mattirially  and  pur- 

wl  by  ilie  conatj-iiftion  of  «mbiiukmeut«  or  otbunrim; 

r  also  tn  t>e  mode  with  a  view  ol'  inHcertjuniug  tbe  boHt  pmc- 

liud  nf  conllning  tbe  waU-rti  of  siiid  river,  in  tunos  of  sroat 

i;  general  course  of  its  fhaunel," 

Ptt'^TilOAJ-  OHARAOTKEISTIOS   OV  TUB  WKMT  BKANCII. 

Wi-»t  I't^iik  1>  "f  (ho  SuRqueUaimii  Biver  befjtus  iii  Hi.- MieiiHb 

:  , .  Pa.,  and  iH  fminwl  by  tl!>'  !■ -ir- 

.  ■.■],-«.     From  tlionw  it  llnr,  r,> 

>  ibe  Sinniinfcaboniiijj;  t're.  ■  .>s 

ii     .■.-■    !.■   ■       '  Unit  to  about  tbe  nortliuru  ii.  '  "  ■.  ■■rv- 

L'.it  iimis  Hnuth  and  unitirs  witb  thf  Nh;  Mi  lirainh  at 

Mn  lAtt«r  point  it  hetouifs  thci  SuMjuoliauna  llivej-, 

'into  Chea»]ieH.ke  Bay  at  Uiivre  do  Orai*. 

iBiny  of  tJie  West  Bratnili  to  ita  junctinn  witli  tiiu 

pSnnljni7.  it-*  length  in  abtmt  125  miles;  from  Siinlmry 

brthef  diot^iure  of  aTxiiit  lli-l  milefl. 

»Ut«1k>iI  ..f  llio  West.  Br^m.-li  r..rii,pi''S  (Iii-  lii},'Ii  lahlu 


■■\<)h 


Til 


nil 


i.s  fliiN  liil.hT<-l<;\iiliiiii  In  it-  iiiiiiln:ni  !iiu-,  wbcru 
irl  of  tlui  I'iiiti  (Vr.-k  Ilasin  it  iiMiiiiiK  :i.ii  i-.luvaliun  of 
liony  llif  R'lFiiiiiidfi' of  tliu  imrtln-rii  irest  tb«  buigtit 

*ltoiil  LL'IM)  twit,  but  ri8t'i*iiKainU.iilio(it-VHKifw'taIon(r 

1  nrtat  of  Wm  divldts.    The  Ligbpst  jkoinU  tii  tbo  State  are 

^BTBJSt  of  tliiM  wiitfirHhed. 

jsiii  ur  >Vjii<:ri^]R-d  ba.i  an  area  of  uearly  ti,tHHi  »qitan'  mileti, 

^tbiirtb  of  tin-  draiuat^e  area  of  tbe  ^usquebaniia  lUv^ir  and  \ta 

i,  or  about  om-  sisvcotli  of  the  ai-ea  of  tlio  Statv.    It  may  tie 

>  Ui«  folluwiug  minor  basing,  designated  by  ILu  names  of 

eipal  Htrt;aiu.s: 
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The  linutB  of  tbese  basins  are  indicated  upon  the  sketch  herewith.* 
The  elevation  of  the  Susquehanna  Biver  at  the  junction  of  the  West 
and  North  branches  is  430  feet  above  mid-sea  level  at  Havre  de  Grace. 
The  distance  between  these  points  is  about  125  miles,  hence  the  meaa 
slope  of  the  lower  trunk  of  the  river  is  nearly  3 J  feet  -per  mile.  The 
slope  is  very  variable  for  different  parts  of  this  distance,  being  over  5 
feet  x>er  mile  in  the  lower  40  miles,  and  about  2^  feet  in  the  upper  40 
miles. 

Between  Sunbury  and  the  head  of  the  West  Branch  the  river  has 
the  following  elevations  and  slopes: 


Localities. 


Snnbory  

Mnncy 

WilliamapoTt 

Jersey  Shore 

Lock  Haven 

WhetbAm 

Keating 

Head  of  West  Branch 


Distance. 


MOei. 


0 
23 
16 
15 
13 
15 
22 
20 


Sleyation 

aboTe  sea 

lerel. 


Feet. 


490 

469 
498 
508 
550 
619 
700 
845 


Sloiw 
inile' 


Feet. 


L7 
L8 
0.7 
3.2 
4.  ft 
8.7 
7.8 


It  is  not  to  be  assumed  that  the  river  slox>e  between  the  points  named 
is  uniform,  these  points  being  taken  simply  because  the  levels  of  the 
State  Geological  Survey  give  the  elevation  of  the  above  localities. 

The  slope  of  the  main  affluents  for  which  levels  are  obtainable  are 
about  as  follows: 

Feet  per  mile. 

Clearfield  Basin 14  to  20 

Smnamahonlng  Basin 7tol9 

Bald  Eagle  Basin 12  to  18 

Pine  Basin 9  to  20 

Lycoming  Basin , 12to20 

The  extreme  low-water  stage  of  the  river  usually  occu  A  in  the  months 
of  August  and  September,  when  the  minimum  discharge  is  liable  to  fall 
to  about  800  cubic  feet  per  second  at  Williamsport,  and  to  about  1,100 
cubic  feet  at  the  mouth  of  the  West  Branch.  The  mean  low-water  dis- 
charge at  the  points  named  is  about  double  the  above  quantities,  or 
about  0.28  of  a  cubic  foot  per  second  per  square  mile  of  drainage  basin. 

The  water  power  of  the  main  river  and  its  tributaries  is  utilized, 
according  to  the  census  of  1880,  by  about  480  mills  of  various  kinds. 
Between  Lock  Haven  and  the  mouth  of  the  West  Branch,  the  left  bank 
of  the  stream  is  occupied  by  the  west  branch  of  the  Pennsylvania  Canal. 
The  heights  of  the  dams  across  this  part  of  the  river  are  as  follows: 
Lock  Haven,  11  feet;  Williamsport,  10  feet;  Muncy,  7  feet;  Lewis- 
burg,  3  feet,  and  Sunbury,  8  feet. 

NAVIGATION  OF  THE  BIVER. 


At  the  present  time  the  West  Branch  of  the  Susquehanna  River  is  not 
used  for  the  purposes  of  navigation,  and  is  not  navigable  at  its  ordinary 
stages.  At  these  stages  its  slope  and  volume  preclude  the  possibility 
of  obtaining  a  channel  of  navigable  depth  by  the  construction  of  embank- 
ments or  by  canalization.  The  permanent  improvement  of  the  channel 
for  the  piuposes  of  navigation  could  ijrobably  only  be  accomplished  by 

*  Not  reprinted. 


APPEKDIX    (1 KePOKT  OV   UAJOtt  aAVHOKD. 


iikst  of  Huoli  »  BieChod 
'  timt  the  (lilT«r«iico 
•I  Hmiic)i,iM>vfiriiig 


f  430  f(H!t.     ll   I 

iVolUDie  nuul'l    li-unn    i.iiK-" 

r  Tlie  wist  of  sui'li  nil  imiinivf! 
lovAtiun  i<t  iiiwri'  tliaii  S*K)  fi^i 

g3u«tifi.-lU..\i'.>ll.f.M-lvi,lI    LJ.-.V. 


It.,  "iviir  It  iliHtiuu-v  (if 
*f>iil(!  he  vtM-y  gi-cut. 


iiIi*M»ttniut  Kiwi- Villi  Ix'  iu;ir'-ri:iUy  iiLii  iK'imiUH'riMj  miitiyvoii. 

FLOODS  OP  TQ£  BIYEB. 

e  great  floods  of  which  the  heights  have  been  i-ncnrde*]  arf^  IJtoee 
""Saod  \8^9.     Tbetie  heights  are  exhibited  in  the  t'ollowtn);  Mblc: 


1 

ST 

r.)-  ... 

W..:i. 

11.3m. 

13 

.Vt 

/M. 

U 

1« 

S* 

^ 

Liwi'ii  i>v  th?  rapid  passlof;  uwuy  of  a  larcci 
I  :i.  80Tere  winter,  aiid  itit  atnpUttiao 

Ah'i  I'li'^ilinK  fltxxl  linifbs  and  wim  dav  to 

ill  I'l   .>l.n  I'  -iiiiiii  1.     Although  thest^nti  was  wfili;- 

iDdfti^  liimi  KiMiKiis  Ml  the  Atlantir  coawf.,  tlif^  licdvidsl  raiii- 
iAiimI  loit  h«lt  ubuiit  1.%  miles  in  width,  intruding  jtiinws 
)f  Peniisvlvunia,  with  it^  axii*  Blightlv  en«t. ol'  north.  Withhi 
(111  Ho  0  in.rhiw  of  mill  IVIl  iliirinu  tl.r  thirl.v-Niv  hours' dnni- 
.torra.  Th*;  li.'iivif«(.  |.rwi|iitiiti.iii  wiis  upon  tim  high  tiibiu 
watx>r8h<>d  or  the  Wiwl.  I'.imiu-Ii  of  Mie  Siit«<|iiclntiiiiit. 

■Ill   ill"   lilt'  irijinit-.s  uriwin^'  IVoni  t.ho  tlood  in  not 
^1  '  <  -  '     '  ■  i    '1  .Iiiiii-  L'-t,  ISliii,  Mill  swii'fitary  of  t.hu  Flood  I{«- 
■ -ll  no  .'iiU'iiipl.  hiiH  Ixi-n  "nmde    •     •     "     to 
!■■  .■Hiiijiiii.'of  till-  los.1."     In  tho  vnllcyol't.hn 
I.1--1'-.  im.liiibl.V  oiri:nvit«i  io  DiNion  :i>irl    l,v. 
Mvd  th«  liir^e-Kt  nrH'.  m. 

bix^kHiiVPuau.i  i.T 

■  ■-;  fiH't.    Theloiw'ii  ,  i.i.s 

^,   ;,..,.!,.,.  .Mts  78,  »na  tlio  di^(...,,.-,■,„l■„..^  .„  ila. 
Uumwioaion  to  Lho  Auil'tiCtirs  witliiu  tUu  di»U-itst  ttjfifi-vgutvd 
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Large  sections  of  the  canal  were  completely  destroyed;  bridges,  sa^ 
mills,  lumber  yards,  logs,  fences,  bams,  and  live  stock  were  swep 
away;  and  in  places  once  fertile  fieurms  and  bottom  lands  were  coverec 
with  sand  and  graveL 

The  following  table  contains  data  relating  to  the  storm  witiiin  th< 
limits  of  the  West  Branchy  or  in  proximity  tiiereto: 


t 

LooaUty. 

Storm  began. 

Stonn  ended. 

Dura- 
tion. 

Baia 

SiidflnrillA. Mifflin  Conntr 

H  T».  m.  May  30. ........ 

1  tL.  nk.  .TiniA  1 

34 
36 
37 
34 
34 
35 
32 
32 
30 
33 
30 
32 
32 
34 

JflW. 

HmHdAvAhni'ff .  Blfti r  (?Qnn tV- . 

. . .  .do 

3  & m.  JnnA  1  ......... 

(L  U 

BifM.fi>  Callf^fiTA.  Cftxitrtt  Oonntv. ..,.««.«.,«-, 

3:30  p.m.  May  30 

4i».m.  May30 

5  ^  m.  Jiine  1  ......... 

5.0d 

IjeiriAtown.  Mifflin  Conntv 

3  a.  m.  Jnne  1  ......... 

Hnntinffdon.  Hnntiamlon  ConntT.  t  .  * . . .  r 

•m  ^r.  ua.  m^^j   w  ......... 

. . . .do ................. 

do 

7  JSfl 

Phlllnnntirir.  0<»ntT*  ConntV  ..--,,,-,,,,rr 

....  do  ....•..•••....••. 

3  a.  m.  JTnne  1 

6  Ofl 

QrampiAn  Hill  a,  Clearfield  County 

IBmtvkrInfn  PAfnArnn  ( ?nnntv 

4:30  p.m. May  30 

5n.ni.MAy  W 

U:30p.m.May31 

11p.m.  May  31 

12  p.m.  May  31 

8  a^  m.  .Tnnn  1  .    

&  07 

nnndeni'DorL  Potter  Conntv .............. 

4  T>.  m.  May  .30-  r  ,^ . .  - , . . 

5  411 

flftlfii  DmvA.  Snyder  f/onntVr , 

do 

7  sa 

r'hArlAa-villA,  iMdfon)  Connty 

9  T>.  vcy.  May  .to  ---,,-,, , 

3  D.  m.  May  31 

7  00 

WillianiBDort.  I^ycnnitnff  Coxinty ,  ^ . . .  - 

9  n.  m.  May  30 

6  a.  m.  Jane  1 

HaJiiton.  Lyoomine  Hon^ty  --^.,.,,..,..,.^, 

1  a.  m.  May  av 

12  niriT'iTi«  1 

. 

ifniinv. T/ycomintr County  -..r.. ......... 

3  a.m.  May  31 

1  n.  m,  June  1 

So  far  as  relates  to  the  basin  of  the  West  Branch  of  the  Susquehanna^ 
the  storm  began  about  the  middle  of  the  southern  line  of  the  water- 
shed, and  in  about  11  hours  it  had  extended  across  the  basin  to  its 
northeastern  limits.  The  average  duration  of  the  rainfall  was  about 
34  hours,  and  its  mean  depth  for  the  above  points  was  6.65  inches. 

The  following  information,  furnished  by  Mr.  T.  T.  Wierman,  jr.,  chief 
engineer  of  the  Pennsylvania  Canal,  will  give  some  idea  of  the  rate  of 
progress  and  rise  of  the  flood : 


Locality. 


Look  Hayen  Dun 

Williamaport 

Munoy  Dam 

Northumberland . 


Diatance. 


JftOef. 


0 
26 
44 

07 


Time  of  highest 
flood. 


Jnne  1, 4  p.  m 
Jnne  2, 1  a.  m 

....do 

June  2,  9  a.  m 


Height. 


FeeL 
18 
33^ 
37 
18 


The  area  of  the  watershed  above  Lock  Haven  is  about  3,000  square 
miles,  or  nearly  one-half  the  area  of  the  entire  basin.  The  watershed 
discharging  at  Williamsport  is  about  4,500  square  miles ;  at  Muncy  Dam, 
about  6,000  square  miles;  and  at  Northumberland,  6,800  square  miles. 

It  will  be  seen  from  the  foregoing  tables  that  the  storm  in  the  south- 
western, western,  and  northwestern  parts  of  the  basin  began  about  5 
p.  m.  May  30,  and  at  4  p.  m.  June  1,  or  47  hours  thereafter,  the  flood 
had  attained  its  maximum  height  at  Lock  Haven.  This  maximum  was 
reached  about  28  hours  after  the  cessation  of  the  storm  in  the  western 
limits,  and  4  hours  after  its  cessation  in  the  eastern  limits  of  the  basin. 
On  June  5  the  principal  volume  of  the  flood  had  passed  away  and  the 
river  had  fallen  nearly  to  the  plane  of  common  high  water. 

In  a  mountainous  country,  such  as  forms  the  watershed  of  the  West 
Branch  of  the  Susquehanna,  it  may  be  assumed  that  at  least  50  per 
cent,  of  an  ordinary  rainfall  reaches  promptly  the  recipient  of  the  basin. 
The  rate  of  infiltration  and  absorption  of  rainfall  will,  upon  the  same 
area,  be  quite  constant,  consequently  the  percentage  of  loss  by  infiltra- 
tion must  be  less  in  excessive  than  in  ordinary  precipitation. 


AP1*ENJ>UC    (i — CHtlitCT  OK    XIAJOR  RAYMOND. 


II V  pc-Ti'id  of  tliL'  B'unI,  biit  it  muy  b|_ 
.  ili'ixl  nxaufi  witli  tJie  low  walicr  !<tagV' 

UHtioti  obtaini^d  l^m  vnliuiin  IS,  page  587,  Toutli  Ci>ji!<ui« 

1  SUiteH,  and  from  Mr.  T,  T,  Wicnuaii,  jr.,  cUinf  pnpinwt 

nylvntiJa  Canal  Cumpaiiy,  tlip  low  water  (iiw'IiaiKf'  nl'  Mio 

h  UMiy  bii  awinuii-d  at  LUMiMibicfept  ppr  8eo"ml.  ur  afi.HMl,- 

ijst  ppr  duy.     It.  has  In-an  pmvionsly  (Iptfiiiiiiit'd  tliat,  rlio 

eriver  diirinjr  l.lje  rimtiiiaaiii-p  of  tlic  flim.I   n-:i=i  ulumt. 

Bli.'tit.  aud  siiiri?  rLt' estiiiiaU-s  of  v.; 

I  for  tlic  tliind  stufiii  "f  Niu  riv- r 

1  intiil'viil  wan  abmit  iy.;i(H),l>On.!> 

indrtid  aiid  iwcEity  tiiii*'«  tlic  low  w.i 

lunxiniiim  di>u;li:Lri;i.'  during  lit"  linuij  [.riiinl 

%.Oivn  tint  liK  dctcrmitiiul. 

mply  all  ajiprosliimti-  ulicvk  to  this  nHtiiimti)  nf  IJie 

uirgv  ill  lln-  fiilloniiii;  mauoBr:  By  tie  ^augiii^  c 

«harK<w  tif  rivers,  iJie  fulldwiriK  I'liipirical  fonrnila  for  il* 

H'Pii  t-atabliHlifd :  V=:M  \f\}  in  wlii'li  Y  ifprvse. 

fcliii,'  yards  iif  discliargi'  piir  smiiiid;  11,  n  roiiMdiiil.  (It^jw 

i  cliai'ai't*T  ijf  Hjp  wat^Tslnxl,  and  A,  r.lip  iired  of  wutcrshtt^ 

fipii.     Fop  til p  uiiuii  piirt  of  tlie  ^liMSiHsipiii  Wiver,  M  =  lUjf 

"i  Kiver  at  its  mnuth,  M=/ifi.  and  Jin- t!i.»  Ohin  H' 

Tlie  walrrslit'd  of  tbi«  WpHt  llraiK'li  is  iml.  diiMJltU 
,  iif  IIh!  Obio  Itiver  at  Wliet'linjr.  aiid  If  ihls  vitliit*  of  M  =5", 
[inr  thi!  Wbst  llnuii'h  and  Hobstitated  iii  the  above  o<jiia- 
\  rt'sull  till!  foUuwin;;: 

^^0  tt'wt  T~  ~^^  v^JSJO,  or  T=6.5  days. 

Irvul  of  fi^  (lays  practiniUy  aRn-ua  witii  the  previously  uua- 
Vb  dnraUoa  of  thu  Hood, 

I  WHIOU   IKCKEAHK    TItK    DESTBIJCTIVK   KVVECT    OP    VLAHOJS. 

B  tnay  be  i-miHidcied  nodci-  tlic  (.hi-*re  follon-iu;;  bvailfl: 
itioD  of  forests  and  iMiIliviil.fnii  of  land. 
Ml  cousli'iirljiinH,  such  a?!  luidjici*  and  divine, 

of  In/-.  Iriuibor.aiid  iioiii  tlifKliCHm  uhdiipoii  !t»baiikfi. 

■ '  ihi-'ntn  ftoui  Mie  iiioiiiitaiii  (TL'sIh  aud  sl<ip<ti 

ily  tiiK  inini'ipjil  whi^imiI'  Miv  iiK-n>iii«D  of  tlm 

:    *     Till' cviilimci*  rnllci-li-d  diinnu  tlio  luxt 
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25  years  establishing  this  conclusion  is  weU-nigh  overwhelming,  and 
is  verified  by  repeated  observations,  not  only  in  the  mountainous  coi] 
tries  of  Europe,  but  also  in  our  own  land.  By  the  removal  of  the  fores 
firom  the  mountain  slopes  the  ground  is  robbed  of  its  protecting  coverij 
of  roots,  moss^  Ipaves,  and  porous  soil,  which  forms  tlie  forest  floor  ai 
!  serves  as  a  natural  storage  reservoir,  holding  back  the  water  of  rainf) 

and  melting  snow,  and  compelling  it  to  descend  slowly  to  the  cbanne 
By  the  subsequent  cultivation  of  the  lands,  ditches  and  drains  are  m» 
to  facilitate  the  more  rapid  discharge  from  the  cultivated  surfaces,  un 
the  rain  rushes  down  the  hillsides  in  destructive  torrents,  gullying  t 
ground  and  choking  the  minor  lines  of  drainage  with  rocks,  sand,  ai 
gravel,  and  hurrying  into  the  recipient  of  the  watershed  volumes 
water  which  before  reached  it  in  a  comparatively  quiet  flow. 

Colonel  Torrelli  affirms  as  the  result  of  carefol  observation  that  fot 
fifOis  of  the  precipitation  in  forests  is  absorbed  by  the  soil  or  detain 
by  the  surface  of  the  ground,  to  be  gradually  given  up  in  springs  a 
gentle  rills,  and  only  one-fifth  of  the  precipitation  is  delivered  to  i 
rivers  rapioly  enough  to  create  floods.  Upon  the  same  slopes  and  s 
faces  denuded  of  their  forests,  the  proportions  are  reversed. 

That  the  destruction  of  the  forests  in  mountainous  watersheds  is  ll 
lowed  by  disastrous  floods  where  previously  such  floods  were  unkno 
is  not  a  matter  of  theory,  opinion,  or  probability,  but  it  is  a  well-est. 
lished  physipal  fact. 

S)  Artificial  constructions,  such  as  hridfjes  and  dams. — ^Bridges  mc 
y  interfere  with  the  free  flood  discharge  of  rivers  by  a  reductioD.: 
cross-section  from  abutments  and  piers,  especially  since  from  moti,"; 
of  economy  in  construction  they  are  generally  placed  where  the  natu 
width  between  the  banks  is  abnormally  small.  .^^ 

When  the  banks  are  but  little  above  the  ordinary  flood  line  the  J" 
proach  to  the  bridge  is  frequently  upon  an  embankment  or  causes" 
raised  considerably  above  the  adjacent  bottom  lands,  and  such  emba. ' 
ment  acts  during  floods  as  a  partial  dam  at  points  where  the  sectioi "', 
discharge  is  already  seriously  impaired  by  abutments  and  piers  in .'" 
dition  to  a  naturally  reduced  width.  " ' 

The  experience  of  1889  upon  the  West  Branch  indicates  that  ./ 
bridge  structures  themselves  were  placed  at  such  an  insuificient  hei  /^ 
that  the  drift  and  wreckage  of  the  flood  became  massed  against  ^ 
structures  until  the  accumulated  material  formed  temjiorary  dams, . 
hind  which  the  amplitude  of  the  flood  was  increased  and  held  until  ;'' 
pressure  tore  away  the  barrier  and  hurled  upon  the  already  flooded  "^  •*. 
trict  below  a  rushing  wave  of  water,  logs,  trees,  and  timber.  *- 
destruction  of  successive  bridges  was  a  noticeable  feature  of  the  fl  *li 
of  1889.  .  >f 

It  is  manifest  that  an  added  source  of  destruction  is  involved  in  'j^H 
irregular  holding  back  of  the  flood  discharge  only  to  loose  it  again  'isi 
form  beyond  control.  ^r« 

(3)  Collection  of  logs,  lumber j  and  ice  in  the  stream  and  upon  its  hanl^^  t| 
As  long  as  logs  are  run  and  boomed  in  rivers,  and  lumber  is  store  ;^1 
large  quantities  upon  areas  liable  to  overflow,  the  danger  will  c  >as 
which  arises  from  the  presence  of  such  material  in  the  flood  dischi;  >ii;i 


^ '  \ 


oo 


m 


38,000,000  feet  B.  M.    It  rapidly  increased  imtil  it  attained  its  maximum  of  319,-. 
feet  in  1873,  and  then  feU  to  about  212,000,0(X)  feet  in  1890.    The  total  amoun/^0 
since  18G2  is  about  5.250,000,000  feet  B.  M.,  which  represents  about  :30,100,000  lo  -^nt 

In  the  year  1880  the  timber  on  nearly  700,000  acres  of  land  in  Pennsylvania  !{)^.. 
destroyed  by  fire.  ; ^,    ' 

The  above  statt^ments  are  based  on  the  census  report  for  1880,  and  on  informj'f^'^2 
Airnished  by  Mr.  George  S.  Banger,  secretary  of  the  Susquehanna  Boom  Compa^' ; -J^Cv 


"*  tin, 
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I'i,  ai»l  amplf 

it  l.nd^'-  niu-y  Ii.r  n-  iiiii'strii-n><i  a  linv  -a^  jiossibltf,  thi!  <UU' 

k  toating  log»  uiid  Ianib4.«r  nill  be  reduced,  but  can  iiot  Uv  entirely 

ir  m  :i  tiiu.-  «lii-n  tho  stream  is  UIIimI  nitli  Iniivv  in;  no 

■  I"  '  >i.' i.-ontiiigt'iicy  of  ji-i-  -  i  ■'■■■hin- 
ii  All  tliiit  can  h'-  •'  ,  ■  ^i,* 
n.                    .    ..  may  arrest  tliulVri; :,.  i,i'. 

■  iia"  ir..: <i<  (Lci'o  will  Mtill  rctuuiii  p'^.-i^iuiiiii-.'^ul  ili»- 

1  uut  Iw  iMMvklud  lor  or  iivertt'd. 

PttOTEOTIOH  AQAINST  FLOODS.  ' 

causo  of  iouiidutioiis  is  tlip  flow  of  water  into  the  bedH 

tbt'  i-hannuls  are  capablK  of  discharging  it.    Ueww 

__    itwtiou  against  floods  must  bo  dircct^-d  dtlier  to  the 

dinuniitioD  ot*  the  rati^i  of  inUow  or  U>  tho  control  or  in- 

dirrattiofoutllow.    TU«fonii(rl]iivebi'cucLtssill*!daBmeth»dfl 

ition,  ami  tb<.-  hitlvr  us  nictlxMlK  of  control. 

Oive  immdntjons  art  s^^tldum  produced  by  pr<.-citiitatiou  vitJiin 

I  of  the  main  valloy,  but  iilmost  always  arise  mwii  the  rapid 

t  water  fix>ui  tliv  u)i]t«r  arvas  aud^  tdopcs  of  the  watershed. 

I'-I  wbii-ii  i-liwks  the  flow  of  surface  wattT  into  the  chamiels 

I..  .  . :    ..  -,  I  ,,,!«  j[^  delivery  into  the  uiftiu  rwipients  wiU  di- 

■  i.kIh.    This  inctliodH  of  prBvcutiou  indude  soch 

i '  ilk  tho  rajwd  discharge  of  water  from  the  lines 

Mii'iiiLT  ( liBiuaximum  discharge  and  conHei]uent]y 

ji   iiiu:  the  main  recipients  of  the  wat^rsheila 

;    :  ^'1'  the  raintUU.    The  methods  of  control 

i      >  tl.xHl volmneswithinprescribedbaniei-s 

I'I  til     minimum  volume  of  the  liood,  regnlatt! 

tr^ie  of  iliL  tributaries,  or  remove  obstructions  Ut  tlicfree  How 

Aioda  of  prevention  may  besnmmari^^ed  aK  follows:  (I)  Main- 

-,ii  i.hmriiy./ i,f  forests  at  the  headwaters  and  upon  tbeupiif^r 

'  I  ftorage  reservoirs,  and  (;()  transverse  barnertt 

■-  of  drainage,  which  will  moderately  atore  or 

i-<-  dood  volumes  and  hold  in  the  ravines  the  ma- 

ir.    ITie  methods  of  control  are  as  follows:  (1) 

II  Ills  to  retain  the  flood  volume  as  nearly  .is  pos- 

I  the  natural  channel.     (2)  BarrierHconsttuetwl 

1;ir;:fr  tributaries  to  reduce  the  widths  of  the 

■  iM'-i  of  arrival  of  tlieir  floods  in  the  main 

.  Infusions  of  the  channel.    {4)  Removal 

1 1  actions.    In  general,  the  conditious 

u  ili  demand  diflerent  treatment,  and  in 

•  "Ctiir  iiirf-!roingniethodsmightwitlia(ivaut«ge 

i':Lrts  of  the  same  stream. 

■  iition  by  the  maintenance  and  pLinting  of  foreRtu 

I  III  upper  slopes  of  the  affluents  of  the  basin  de- 

*ilion  the  ability  of  forest-covered  slopes  to retjun 

a  large  percentage  of  heavy  rainfall,  thereby 
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Germauy,  aud  Aujstria  the  systematic  planting  of  mountain  slopes,  ;in  a 
means  of  restoring  lost  fertility  and  preventing  the  inundations  follow- 
ing the  destruction  of  forests,  is  an  estabUshed  fact  followed  by  results 
more  satifactory  than  the  most  sanguine  anticipations. 

The  method  of  prevention  by  storage  reservoirs  dei)ends  for  it« 
efficiency  upon  the  ability  of  the  basin  to  furnish  large  areas  which  can 
be  flooded  with  small  injury  by  dams  built  across  the  lower  end  of  the 
impounding  area.  To  render  such  dams  possible  at  reasonable  cost 
requires  that  they  should  be  founded  upon  rock  or  other  impermeable 
strata;  that  the  reservoirs  at  the  site^  of  the  dams  should  reduce  from 
broad  areas  to  narrow  gorges,  and  that  the  area  of  the  flooded  basin 
should  be  large  enough  to  keep  the  height  of  the  dams  within  safe  limit-s. 

Such  dams  could  not  be  utilized  for  water-jwwers,  since  their  efficiency 
as  flood-storage  reservoirs  depends  upon  their  being  empty,  except  dur- 
ing flood  stiages  of  the  river. 

The  third  method  of  flood  prevention,  by  transverse  barriers  carried 
across  the  lines  of  drainage,  depends  for  its  efticiency  upon  the  applica- 
tion of  constructions  at  a  very  large  number  of  x)oints  upon  the  tribu- 
taries of  the  main  recipient,  whereby  their  waters  are  delayed  in  reach- 
ing the  main  trunk  of  the  basin. 

Upon  the  minor  hues  of  drainage  the  barriers  consist  of  rough  piles 
of  rocks  or  bowlders  placed  at  frequent  intervals  across  the  beds  of  the 
torrents;  upon  larger  streams  they  become  permeable  rock  dams  built 
wholly  or  partly  across  the  stream,  and  rustic  dams  formed  of  timber 
and  brush  are  also  used.  Some  idea  of  the  extent  to  which  this  sort  of 
improvement  has  been  carried  in  Europe  may  be  formed  from  the  state- 
ment that  in  the  valley  of  the  XJbaye,  in  the  ^Maritime  Alps,  which  1ms 
an  area  of  400  square  miles,  71  main  dams  and  2,916  rustic  dams  have 
been  built,  the  tx>tal  cost  of  the  works  up  to  December  31,  1887,  being 
about  $553,000.  An  interestiiig  account  of  the  details  of  these  works, 
contributed  by  Capt.  F.  A.  Mahan,  Corps  of  li^ngineers,  will  be  found 
in  the  Engineering  Record  of  Decejnber  6,  1890. 

The  method  of  controlling  the  action  of  floods  by  longitudinal  em- 
bankments or  levees,  by  which  the  floods  are  confined  more  or  less  to 
the  bed  of  the  stream,  is  at  once  the  oldest  and  most  common  means 
of  protection.  Such  embankments  usually  consist  of  earth  of  a  suitable 
character  to  resist  the  rapid  percolation  of  water,  with  side  slopes  suf- 
ficiently flat  to  secure  the  stal)ility  of  the  embankment,  and  with  their 
tops  carried  to  a  small  height  above  the  flood  plane. 

Where  affluents  enter  the  main  stream  the  embankments  must  be 
carried  far  enough  up  the  secondary  valleys  to  reach  ground  above  the 
flood  levels.  Infiltration,  drainage,  and  town  sewage  from  areas  behind 
the  dikes  must  be  removed  during  flood  stages  of  the  river  by  discharg- 
ing through  sluices  or,  if  necessary,  by  pumping. 

Where  the  linear  extent  of  the  land  bordering  a  river  aud  requiring 
protection  fr^om  floods  is  large,  the  cost  of  smrh  embankments  is  great 
both  for  construction  and  maintenance.  Experience  has  demonstrated 
that  no  amoimt  of  care  can  secure  them  from  occasional  rupture,  and  in 
such  cases  the  injury  from  the  inundation  may  be  more  serious  tlian  the 
eftect  of  the  natural  flood.  No  absolute  knowledge  of  the  height  of 
friture  floods  is  possible,  hence  no  ordinary  height  of  embankment  can 
ofl'er  absolute  safety.  lu  rivers  where  heavy  ice  may  form  during  the 
wint-er  season  the  danger  of  inundation  from  ice  gorges  is  always  pos- 
sible, and  it  is  manifest  that  where  embankments  exist  the  danger  itom 
this  cjiuse  is  greatly  increased. 

In  streams  carrying  large  quantities  of  sand  and  gravel  during  their 


■iiiif  SI.  [.jMl.rt.'.l  ih.- ti.^.l  iLi- i'l'i'ii  nii'-i-d  lo  :i  iii^ight 

ihvi?  tlie  ifivel  of  Ihi-  luljaceut  ptaiii. 
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i-liiiul  tuiiijuukmuiita  hAs  been  cunsidfirud  nf  donhtl'al  advao- 

irntl  policy  in  Francw  now  eevms  to  he  where  land  in  of  lanall 

'■■  tow  vmbankiuentA  whirh  will  diminisli  tlip  I'rpqnnncy 
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1,'s  is  tnnriiaM'd.     At  t^iwns  and  otiicr  iciUith  of  popu- 
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Mi,\  knii'.*ii  ili'ud  at  their  locality. 

I  ^  at  rocky  (pirj^-s  t^i  rftgulat*  tlip  tiuit?«  of  arrival  of  trihataiy 

The  main  channel  can  only  bn  cuiiiloywl  under  fiivnrablc  and 

iiriers  above  Koanne  npttn  liie  ni>]»'r  LoiTo,  at  Pinny  and  L» 
. .'  of  the  liitler  •■hametdr.  In  th«  tloodn  of  ISIG  and  IHTiO  they 
:,  fur  five  days  Uie  water  which  otheiwiBc  wonM  have  paoaed 
the  valley  in  two  days,  and  tiy  this  action  avia-ted  disastrous 

..ijA    TliCir  efflcicnfy  wan  such  that  Kiipolw-n   III  iMlvncat^d 

..-.ion  of  the  iirii)cij>le  to  tlie  sinalh^r  aihiieulH  of  thR  Loire. 

.  I  iili:ii-  circLiinHtiuiceawliicU  renrif-r  thisimprovemt-nt  flntH-esaftil 

wi'iitinH,      The  Loire  projjiT  is  fonnoil  by  the  nnion  of 

i>  irpjier  Loire,  upon  which  the  dilteH  are  situated,  and 

of  their   iliiodH  iH  the  prirn^iijal  cause  of  innndationK. 

>  notexiieiiencesininllalicous  thiodswhen  Iheiuountaiu 

;i.i]anij;i  thetn  recrives  iJie  rainfall  on  its  two  filopes.  lor  the 

■  i  itji  ntllucnts  are  nhorler  and  have  uteepe.r  slopes  tlian  the 

i!  its  HlUnents,  so  tjieir  Hoods  pass  the  point  of  junction  before 

■'    '■  ilie  tloiitl  of  the  UppHi-  Loire.    The  dikes  st.itl  thrther 

iitinK  waters  of  the  Liiire  and  tlina  diniinish  the  eleva- 

helow, 

■■lulrol  of  ijreat  flood»  by  incraiMing  tlie  dimensions  of 

I  Tii.I,  and  by  removing  or  preventing  the  fbmiation  nf 

Im'  tiow  of  the  stream^  is  generally  impossible,  yet  un- 

I  ;in  be  aceoniiihshed  m  this  way  t^i  diminish  the  inju- 

II  ''dft.     If  the  channel  is  narrowed  by  rocks  or  perma- 

1-.  t],(  V  ^ilo^ld  be  nanoved.     Trww  liable  to  bo  uprnotMl   hy 

Miuid  be  cut  down;  drift  piles  on  tlie  shores  and  islands  should 

;.  aud  bridges  shonid  cross  the  rivers  at  sneli  points,  and  with 

i-bt«  and  Hpan^!,  as  to  reduce  to  a  minimum  their  interfeii'Qce 

tree  discharge  uf  the  tl<K>d  volnmo. 

S  APPLICAltLK  TO  TllE  WEST  BBAUCH  OP  THF.  BUStitnOIAmiA. 

iiivEng  liitAroxtN  of  ugiiculturo  iiud  commurce  involve  arrnngA- 
iurb  uiH'««<«arily  iucrL'u.-«e  the  diiuger  und  range  of  floods,  and 
r.iny  to  plutcc  thc»e  lurangtiuieutH  under  un  eQici«ut  cuutroL  It 
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is  desirable,  therefore,  to  consider  whether  the  disastrous  effect*?  of  in- 
undations can  be  modified  by  methods  which  do  not  interfere  with  the8*3 
interests. 

It  seems  evident  that  the  method  of  prevention  by  storage  reservoirs 
is  not  applicable  to  the  case  of  the  West  Branch.  The  rapid  slopes  of 
the  vaJleys  of  the  affluents  along  their  longitudinal  axis  would  generally 
prevent  the  possibility  of  flooding  large  areas  by  dams  of  reasonable 
heights;  the  torrential  character  of  the  affluents  would  soon  reduce  the 
capacity  of  the  reservoirs  by  filling  them  with  sand  and  gravel,  and  the 
impounded  water  would  be  a  standing  menace  to  the  country  below^ 
from  the  danger  of  bursting  its  barriers.  Even  if  a  few  locations  were 
found  where  dams  of  moderate  height  would  suffice,  the  land  is  too 
valuable  for  agricultural  purposes  to  be  appropriated  for  such  objects. 

An  approximate  idea  of  the  necessary  extent  of  storage  basins  for 
the  control  of  the  West  Branch  may  be  formed  from  the  statement  that 
to  hold  back  one-half  the  volume  of  the  flood  of  1889  from  the  lower 
trunk  of  the  river  would  have  required  65  square  miles  of  storage 
basins^  filled  to  an  average  depth  of  20  feet.  This  would  have  necessi- 
tated dams  considerably  over  20  feet  in  height. 

The  method  of  control  by  transverse  barriers  to  check  the  flow  in 
the  larger  tributaries  is  also  inapplicable  to  this  case,  as  will  readily 
be  seen  by  reference  to  the  accompanying  sketch.  This  method  in- 
volves the  regulation  of  the  times  of  arrival  of  the  floods  of  the  tribu- 
taries in  the  main  stream,  and  can  only  be  employed  when  the  flood 
elevations  are  controlled  oy  the  waters  of  a  very  smaU  number  of  tribu- 
taries whose  valleys  are  near  each  other,  so  that  their  floods  are  due  to 
the  same  meteorological  causes,  as  is  the  case  on.the  Loire.  The  floods 
of  the  West  Branch  result  from  the  coincidence  of  floods  from  many 
affluents,  distributed  throughout  the  whole  extent  of  its  valley.  It 
might  be  considered  theoretically  possible  to  C/ontrol  the  times  of  the 
component  floods  for  a  given  set  of  constant  meteorological  conditions^ 
but  in  an  extended  vaUey  these  conditions  are  ever  varying,  and  a  solu- 
tion adapted  to  the  peculiarities  of  one  great  storm  would  be  without 
value  in  another. 

For  example,  the  storm  of  June,  1889,  as  before  stated,  commenced 
at  the  southwest  corner  of  the  basin  and  crossed  the  watershed,  arriv- 
ing at  its  northeast  corner  in  about  11  hours.  Thus  the  tributaries 
near  the  head  waters  received  their  flood  volumes  before  those  on  the 
lower  part  of  the  river.  Had  the  direction  of  the  storm  been  reversed 
the  relation  between  the  times  of  arrival  of  the  tributary  floods  in  the 
main  channel  would  have  been  entirely  different  and  the  result  would 
have  been  a  much  smaller  flood  elevation. 

The  control  of  the  floods  of  the  West  Branch  by  longitudinal  em- 
bankments or  levees  is  impracticable  on  account  of  the  magnitude  of 
the  flood  elevation,  which  would  require  embankments  of  great  height 
unless  they  were  located  far  from  the  river  banks,  where  they  would 
not  protect  the  vaUey.  The  data  is  not  at  hand  for  even  a  rough  ap- 
proximation of  the  height  of  embankments  necessary  to  protect  Wil- 
liamsport  from  inundation  in  1889.  We  only  know  that  the  height  of 
the  uncontrolled  flood  was  33^  feet  above  the  low-water  stage  of  the 
river  and  that  it  would  have  risen  to  a  much  greater  height  had  it  been 
confined. 

Similar  considerations  show  the  impracticability  of  any  adequate 
relief  from  increasing  the  dimensions  of  the  channel. 

All  that  can  be  done  at  present  to  protect  the  valley  of  the  West 
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Very  rcspectllilly,  your  obedient  servant, 

O.  W.  Ratmont*. 
Majur,  Corpa  of  Engitu>cr». 
feg.  Gen.  TnoKAs  L.  Cahby, 
i  Chi^ of  .Entiineuvs,  U.  8.  A. 

ntcmgh  Ool.  Wm.  P.  Crniffhill,  Curjts  of  £!DgiiittcrK,  Dirtinoii  Engi- 
rSuutbuaet  Dlvisiuii.) 


U.   S.    E.NGIUBKK   OFFIfK. 

Jlaltiiuiire,  Md.,  Iht-nnlier  X'l,  11^90. 
Mitftiny  Halimitted  to  thp  UliieJ"  lA'  KiigiTieeis. 
ae  of  tbo  fiK^tii  and  rcaMiiiK  set  forth  in  the  rejiort  of  tlie  lorail 
-  of  IH'i'wiiber  'Ji*,  ]K!*0.  aiid  hiring  io  view  ttic  pii'stMit  ami 
.oclive  dftinjiiKlfi  of  i'nmui<>ri'i<.  I  have  to  slat«.  as  rHiiiirt-d  liy  sco- 
fl8  of  tUe  riviT  aiirf  harbor  art  of  Repti'.niber  IS,  IHtM),  that,  in  my 
'  1  the  WiMit  ilrant;h  of  tbp  Susqucbanna  itivpr  in  thf  HtAti»  of 
^yjuiis  1h  iiot  worthy  of  improveiueiit. 

Wm.  p.  Cuajhiiill, 
Colonel,  Corpf  of  EngineerK. 
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G  20. 

PRELIMINARY  EXAMINATION  OF  TOMS  RIVER,  NEW  JERSEY. 

United  States  Engineer  Office, 

Fhiladelphia,  Pa,j  November  19^  1890. 

General:  In  compliance  with  inBtructions  contained  in  Department 
letter  of  September  ^,  1890, 1  have  the  honor  to  submit  the  following 
report  of  a  preliminary  examination  of  Toms  River,  New  Jersey,  in  ac- 
cordance with  a  provision  of  the  river  and  harbor  act  of  September  19, 
1890. 

This  river  enters  Bamegat  Bay  at  a  distance  of  abont  11  miles  north 
of  Bamegat  Inlet.  The  Ullage  of  Toms  Eiver,  which  has  a  population 
of  abont  1,500,  is  situated  on  the  north  shore,  at  the  head  of  navigation, 
at  a  distance  of  about  5  miles  from  the  bay.  The  village  of  Island 
Heights,  which  is  principally  a  summer  resort,  is  situated  on  the  same 
shore  about  2^  miles  below. 

The  principal  commerce  is  at  the  village  of  Toms  Biver.  Large  quan- 
tities of  clams,  oysters,  fish,  salt  hay,  and  lumber  are  brought  to  this 
place  by  water  and  from  thence  distributed  to  the  surrounding  country. 
Wood  for  fuel  and  bricks  is  shipped  in  vessels  from  here  to  New  York 
and  other  points.  In  former  times,  before  the  shoaling.of  the  channel, 
vessels  were  built  here  for  the  coasting  trade.  Up  to  the  present  time 
I  have  been  unable  to  obtain  reliable  estimates  of  the  amounts  of  the 
materials  transported. 

At  the  mouth  of  the  river  there  is  a  rather  narrow  channel  over  the 
bar,  having  a  depth  of  about  6  feet  at  mean  low  water.  From  thence 
to  a  point  about  half  a  mile  below  the  village  of  Toms  Biver  there  is  a 
channel  of  sufficient  depth,  and  the  drawbridge  which  crosses  the  river 
at  Island  Heights  does  not  appear  to  be  ah  obstruction  to  navigation. 
In  the  channel  along  the  water  front  of  the  town,  and  extending  about 
half  a  mile  below,  there  is  now  a  low-water  deptn  of  frt)m  2  to  3  feet, 
where  I  am  informed  there  was  formerly  a  depth  of  about  7  feet. 

The  tide  rises  at  the  mouth  of  the  river  about  2  feet,  and  at  the  head 
of  navigation  about  15  inches.  The  water  rises  in  freshets  from  2  to  3 
feet.  The  shoaling  is  principally  due  to  material  brought  down  in  sus- 
pension 6y  the  stream  from  above.  The  water  flows  rapidly  through 
the  channel,  contracted  by  two  bridges  above  the  town  and,  spreading 
out,  deposits  its  load  below. 

If  a  channel  of  moderate  width  and  depth  were  dredged  through  this 
obstructed  reach  of  half  a  mile  it  would  be  undoubtedly  of  considerable 
benefit  to  the  commerce  of  .the  river,  some  of  which  is  of  a  non-local 
character.  The  cost  and  probable  permanency  of  such  an  improvement 
can  only  be  determined  by  a  survey.  From  my  examination  I  infer 
that  the  cost  would  not  exceed  about  $7,000.  Since  the  currents  are  of 
low  velocity  and  the  fall  of  the  river  is  small  the  rate  of  shoaling  is 
probably  very  slow,  and  a  reasonable  degree  of  permanency  may  be 
expected. 

The  cost  of  a  survey  is  estimated  at  $150,  which  can  be  provide  I 
from  the  amount  allotted  to  this  office  for  preliminary  examinations. 

Li  my  opinion  the  river  is  worthy  of  improvement. 
Very  respectfully,  your  obedient  servant, 

C.  W.  Ratmond, 

Brig.  Gen.  Thomas  L,  Casey,  Major  of  Engineers, 

Chief  of  Engineers^  U.  8.  A. 

(Through  Col.  Wm.  P.  Craighill,  Corps  of  Engineers,  Di\ision  En| 
neer,  Southeast  Division.) 
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[Firat  imlorsenienl.] 

U.  S-  EiNaiNEER  Office, 

,     Baltimore,  Md.,  Noveniber  20^  1890. . 

Respectfiilly  submitted  to  the  Chief  of  Engineers. 
In  view  of  the  lacts  and  reasons  given  by  the  local  engineer,  it  is  con- 
sidered that  this  river  is  worthy  of  improvement  by  the  United  States. 

Wm.  p.  GRAiaHILIi, 

Colonel,  Corps  of  Engineers. 


survey  of  toms  river,  new  jersey. 

United  States  Enghneer  Office, 

Fhiladelphia,  Pa.,  June  30, 1891. 

Genbbax.  :  I  have  the  honor  to  submit  the  following  report  upon  the 
survey  of  Toms  River,  New  Jersey: 

The  preliminary  examination  of  tliis  river,  provided  for  by  the  river 
Mid  harbor  act  of  September  19,  1890,  was  made  in  the  fall  of  1890,  and 
the  report  thereon  was  transmitted  under  date  of  November  19, 1890. 

By  this  examination  it  was  developed  that  the  desired  improvement 
s  hmited  to  about  half  a  mile  of  the  river  directly  below  the  bridge 
M5ross  the  stream  at  the  village  of  Toms  River,  whereby  a  channel  of 
noderate  depth  and  width  can  be  obtained  through  the  shoal  areas  be- 
tween the  wharves  near  the  bridge  and  the  unobstructed  channel  below. 
it  was  thought  that  such  a  channel  would  be  reasonably  permanent 
md  could  be  obtained,  by  dredging,  for  about  $7,000. 

In  view  of  these  facts  I  reported  that  in  my  opinion  Toms  River  was 
vorthy  of  improvement  to  the  extent  above  indicated,  and  recommended, 
for  the  purpose  ot  obtaining  the  necessary  data  for  a  definite  location  of 
.he  channel  and  estimate  of  costs,  that  a  sm*vey  be  made  at  a  cost  not 
so  exceed  $150.  This  recommendation  was  approved  and  the  desired 
illotment  made  on  I^ovember  22, 1890.  The  survey  was  accomplished 
In  June,  1891. 

The  resiilts  ot  the  survey  may  be  summarized  as  follows: 

From  the  upper  end  of  tlie  wharves  at  the  bridge  to  a  point  about 
1,500  feet  below,  tlie  channel  giving  access  to  the  wharves  on  the  south 
lide  of  the  river  carries  a  depth  of  from  2  to  3  feet  at  mean  low  water; 
from  thence  to  the  6-foot  curve  the  distance  is  about  2,000  feet  further, 
nakin^  the  total  length  of  channel  requiring  improvement  about  3,600 
^t.  Along  the  north  side  of  the  stream  for  a  distance  of  about  700 
feet,  dire<:'.tly  below  the  bridge,  there  is  a  channel  about  50  feet  wide  and 
from  3  to  41  feet  deep,  which,  in  its  unimi)roved  condition,  ftilfills  all  re- 
auirements  for  that  part  of  the  stream. 

The  remaining  part  of  the  river  to  its  mouth  carries  a  depth  of  about 
%  feet  at  mean  low  water.  In  Barnegat  Bay,  into  which  Toms  River 
f  charges,  slightly  less  than  6  feet  can  be  carried.  Between  the  bridge 
a  ihe  villiige  of  Toms  River  and  the  outlet  from  Barnegat  Bay  into  the 
♦i  an,  there  are  two  railroad  bridges  across  the  channel,  but  these 
\    dges  are  provided  with  draws  of  ample  width  for  all  passing  com- 

I    roe. 

^he  ordinary  range  of  the  tide  in  the  upper  reach  of  Toms  River  is 
I  m  1  to  2  feet;  the  material  which  constitutes  the  bed  of  this  part  of 
t     I  river  is  sand  and  mud. 

he  improvement  whicli  is  recommended  is  the  fonnation  by  dredg- 
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^ng  of  a  channel  75  feet  wide  and  6  feet  deep  at  mean  low  i^at^r  fi 
the  6«foot  curve  to  the  bridge  at  the  village  of  Toms  Biver,  or  for  a  « 
tance  of  about  3,500  feet.  Buch  a  channel  is  shown  on  the  accompa 
ing  map,  and  requires  for  its  formation  the  removal  of  35,000  ca 
YbjAb  of  material,  scow  measurement,  at  an  estimated  cost  of  $10,0 
To  do  this  work  it  will  be  necessary  to  bring  a  dredge  from  a  d  is  tan 
which  will  add  considerably  to  the  expense.  The  estimated  cost  is  baf 
upon  the  assumption  that  the  necessary  sum  will  be  made  available 
one  appropriation^  so  that  the  dredge  will  have  to  make  but  one  trip 
and  from  Toms  Eiver. 

A  tracing  covering  that  part  of  the  river  for  which  improvement 
recommended  is  transmitted  in  a  separate  package. 

Although  an  effort  has  been  made  to  obtain  commercial  statistii 
none  have  yet  been  received. 

Very  respectfully,  your  obedient  servant, 

C.  W.  Raymonb, 
Major y  Corps  of  Engineerwm 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  EngineerSy  V.  8.  A. 

(Through  Col.  William  P.  Craighill,  Corps  of  Engineers,  Division  fit 
gineer,  Southeast  Division.) 

[Fintindonement.] 

U.  S.  Engineee  Office, 
Baltimorey  Md,y  July  9, 1891. 

EespectfuUy  submitted  to  the  Chief  of  Engineers  and  recommendai 
for  favorable  consideration. 

Wm.  p.  Cbaighill, 
Colonely  Corps  of  Engineers. 


G  ai. 

PRELIMINARY  EXAMINATION  OF  GOSHEN  CREEK,  NEW^  JERSEY. 

United  States  Engineer  Office,         \ 
Philadelphiay  Pa.y  November  25, 1890,  ' 

General^  In  compliance  with  instructions  contained  in  Departmenf 
letter  of  September  20, 1890, 1  have  the  honor  to  submit  the  foUowinjf 
report  upon  a  preliminary  examination  of  Goshen  Creek,  New  Jersey*' 
in  accordance  with  a  provision  of  the  river  and  harbor  act  of  Septem* 
ber  19, 1890: 

This  creek  rises  in  the  central  part  of  Cape  May  County  and  dis** 
charges  into  Delaware  Bay  about  15  miles  north  of  Cape  May.  Thr 
stream  can  be  ascended  at  low  water  in  a  small  boat  to  a  point  about  4' 
miles  from  the  mouth,  and  over  this  distance  it  flows  through  salt' 
marshes  which  are  but  little  above  the  level  of  high  tide. 

The  village  of  Goshen  is  situated  about  half  a  mile  from  Goshen  Land* 
ing,  which  is  on  the  creek  about  IJ  miles  above  the  mouth.  Through 
this  distance,  the  only  part  of  the  creek  for  which  improvement  is  de- , 
sired,  the  width  is  from  20  to  30  feet  and  the  depth  from  4  to  6  feet  at  < 
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^ng  of  a  channel  75  feet  wide  and  6  feet  deep  at  mean  low  water  fi 
the  6«foot  curve  to  the  bridge  at  the  village  of  Toms  Biver,  or  for  a  i 
tance  of  aboat  3,500  feet.  Bach  a  channel  is  shown  on  the  accompa 
ing  map,  and  requires  for  its  formation  the  removal  of  35,000  cu 
jsSAs  of  material,  scow  measurement,  at  an  estimated  cost  of  $10,C 
To  do  this  work  it  will  be  necessary  to  bring  a  dredge  from  a  distAD 
which  wiU  add  considerably  to  the  expense.  The  estimated  cost  is  bai 
upon  the  assumption  that  the  necessary  sum  will  be  made  available 
one  appropriation,  so  that  the  dredge  will  have  to  make  but  one  trip 
and  from  Toms  River. 

A  tracing  covering  that  part  of  the  river  for  which  improvement 
recommended  is  transmitted  in  a  separate  package. 

Although  an  effort  has  been  made  to  obtain  commercial  statisti 
none  have  yet  been  received. 

Very  respectfully,  your  obedient  servant, 

C.  W.  Raymond, 
Major y  Corps  of  Engineer^ 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  EngineerBj  U.  A  A. 

(Through  Col.  William  P.  Craighill,  Corps  of  Engineers,  Division  B 
gineer,  Southeast  Division.) 

[lint  iDdonemeat.] 

TJ.  S.  Engineer  Office,        ; 
Baltimore^  Md.j  July  9j  1891. ' 

Respectfully  submitted  to  the  Chief  of  Engineers  and  recommend4| 
for  favorable  consideration. 

Wm.  p.  Cbaiqhill, 
Colonel^  Corps  of  Engineers^  i 


G  ai. 

PRELIMINARY  EXAMINATION  OF  GOSHEN  CREEK,  NEW  JERSEY. 

United  States  Engineer  Office, 

Philadelphia^  Pa.j  November  25 j  1890,   , 

General^  In  compliance  with  instructions  contained  in  Departmenl 
letter  of  September  20, 1890, 1  have  the  honor  to  submit  the  following 
report  upon  a  preliminary  examination  of  Goshen  Creek,  New  Jersey^ 
in  accordance  with  a  provision  of  the  river  and  harbor  act  of  Septew 
berl9, 1890: 

This  creek  rises  in  the  central  part  of  Cape  May  County  and  dis» 
charges  into  Delaware  Bay  about  15  miles  north  of  Cape  May.  Thd 
stream  can  be  ascended  at  low  water  in  a  small  boat  to  a  point  about  4 
miles  from  the  mouth,  and  over  this  distance  it  flows  through  sails 
marshes  which  are  but  little  above  the  level  of  high  tide. 

The  village  of  Goshen  is  situated  about  half  a  mile  from  Goshen  Land-" 
ing,  which  is  on  the  creek  about  1 J  miles  above  the  mouth.  Through 
this  distance,  the  only  part  of  the  creek  for  which  improvement  is  de- 
sired, the  width  is  from  20  to  30  feet  and  the  depth  from  4  to  6  feet  at 


I 
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mean  low  water.    The  range  of  the  tide,  both  at  the  mouth  and  at  Go- 
shen Landing,  is  about  5  feet. 

In  the  vicinity  of  the  mouth  of  the  creek  Delaware  Bay  is  covered 
by  soft,  mud  flats,  extending  2  or  3  miles  outside  the  shore  line,  forming, 
from  their  protected  position,  a  favorite  anchorage  for  small  coasters. 
At  the  mouth  this  soft  mud  bottom  is  covered  to  a  depth  of  2  or  3  feet 
with  sand  from  the  adjacent  beach,  reducing  the  low-water  depth  to 
less  than  1  foot  in  this  locality. 

Previous  to  1880  the  soft  mud  bottom  of  the  bay  extended  into  the 
mouth  of  the  creek,  and  the  depth  of  water  was  sufficient.  There  was 
then  a  minimum  width  of  30  feet  between  the  sod  banks  below  Goshen 
Landing.  During  a  severe  storm  in  1880  the  mouth  of  the  creek  was 
closed  by  the  advance  of  the  sand  beach  from  the  south,  and  the  partly 
closed  mouth  has  so  obstructed  the  tidal  flow  that  the  meadow  banks 
have  materially  encroached  upon  the  width  of  the  stream. 

About  twenty-five  vessels  of  from  10  to  50  tons  burden  sail  from 
Goshen  Creek,  and  are  engaged  in  a  trade  covering  farm  produce,  coal, 
oysters,  wood,  and  lumber.  In  former  times,  considerable  ship-building 
was  carried  on  in  the  creek,  and  during  the  50  years  preceding  1880,  it 
is  stated  that  from  two  to  three  vessels  of  from  300  to  400  tons  measure- 
ment were  annually  built.  Since  the  obstruction  of  the  mouth  in  1880 
this  industry  has  ceased. 

An  excellent  farming  country  is  tributary  to  the  commerce  of  the 
creek.  The  railroad  is  from  2  to  5  miles  distant  from  this  tributary  area, 
and  the  removal  of  the  obstructions  to  navigation  from  the  stream  would 
doubtless  increase  its  commerce. 

The  improvement  desired  is  the  widening  of  the  creek  by  dredging 
80  as  to  obtain  a  minimum  width  of  30  feet  between  the  mouth  and 
Goshen  Landing,  and  the  formation  of  a  channel  with  a  low- water 
depth  of  about  3  feet  through  the  bar  at  the  mouth  out  to  the  soft  mud 
bottom  beyond.  This  would  practically  restore  the  creek  to  its  navi- 
gable condition  previous  to  the  storm  of  1880. 

The  widening  of  the  creek  would  require  the  dredging  of  about  15,000 
cubic  yards  of  material,  which  could  be  cast  over  upon  the  adjacent 
meadow.  The  improvement  of  the  bar  at  the  mouth  would  require  the 
construction  of  two  sand-tight  pile  jetties,  protecting  a  channel  about 
50  feet  wide  and  extending  about  500  feet  beyond  the  shore  line.  The 
cost  of  tlie  work  indicated  is  estimated  ai)i)roximately  at  from  $12,000 
to  ^14,000.    The  improvement  would  j^robably  be  permanent. 

For  the  reasons  above  stated  I  am  of  the  opinion  that  this  creek  is 
worthy  of  improvement. 

For  the  formation  of  a  definite  plan  and  estimate  a  survey  of  the 
creek  from  the  mouth  to  Goshen  Landing  is  necessary.  This  survey 
will  cost  about  8300.  The  sum  of  $167  from  the  allotment  to  tliis  office 
from  the  appropriation  for  examintitions,  surveys,  and  contingencies  of 
rivers  and  harbors,  for  i)reliminary  examinations,  is  available  for  this 
work,  and  a  further  allotment  of  $133  will  be  required. 
Very  respectfully,  your  obedient  servant, 

G.  W.  Raymond, 
Major  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  S.  A, 

(Through  Col.  Wm.  P.  Craigliill,  Corps  of  Engineers,  Division  Engi- 
neer, Southeast  Division.) 
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[Fint  indoniement.] 

F.  S.  Engixeeb  Office, 
Baltimore,  Md.,  Xor.  26,  1890. 

BespectMly  submitted  to  the  Chief  of  Enpiueers. 
In  view  of  the  &cts  and  reasons  gi\  eu  by  the  loctal  engineer  it  is  con- 
sidered that  Goshen  Creek,  New  Jersey,  is  worthy  of  improvement  by 
the  United  States. 

Wii.  P.  Craighiix, 
Colonel,  Corps  of  Engineers. 


SURVEY  OP  GOSIIEN  CREEK,  NEW  JERSEY. 

United  States  Engineer  Office, 

Fhiladelphia,  Fa,,  June  20,1891. 

General:  I  have  the  honor  to  submit  the  following  report  upon  the 
survey  of  Goshen  Creek,  New  Jersey. 

The  examination  of  this  creek,  provided  for  by  the  a<*t  of  September 
19, 1890,  was  made  in  the  fall  of  1890,  and  the  report  tliereon  trans- 
mitted under  date  of  November  25,  1890.  By  this  exaniinatiim  it  was 
found  that  the  desired  imyirovenient  was  limit^nl  to  about  1\  miles  of 
the  creek  below  Goshen  Landing  and  the  ini]>rovi*niont  of  the  bar  at 
the  mouth,  whereby  a  minimum  width  of  30  feet  would  be  obtained 
between  the  low-water  lines  in  the  narrow  x)art8  of  the  creek,  and  the 
formation  of  a  channel  about  3  feet  deep  at  mean  low  water  through  the 
sand  bar  at  the  mouth,  and  extending  out  to  the  soft  mud  bottom 
beyond. 

It  was  ftirther  shown  that  the  present  commerce  of  about  25  small 
vessels  was  engaged  in  the  navigation  of  the  creek;  and  tliat  tliis  com- 
merce would  be  materially  increased  by  the  removal  of  existing  obstruc- 
tions which  could  probably  be  a(;complished  for  about  812,000  or 
$li,000. 

In  view  of  these  facts  I  reported  that  in  my  opinion  Goshen  Creek  was 
worthy  of  improvement  and  recommended,  for  the  purpose  of  obtaining 
the  necessary  data  for  a  definite  plan  and  estimate,  that  a  survey  of  the 
creek  be  made  from  the  mouth  to  Goshen  Lauding,  at  a  cost  not  to 
exceed  $300.  This  amount  was  allotted  on  November  29, 1890,  and  the 
survey  was  accomplished  in  May,  1891. 

The  results  of  thesurvey  may  be  summarized  as  follows :  From  Goshen 
Landing  to  a  point  about  4,000  feet  below,  the  creek  has  a  low- water 
depth  of  from  2  to  4  feet  with  a  mininuim  low-water  width  of  20  feet 
and  a  high- water  width  of  30  feet;  from  thence  to  the  mouth,  a  dis- 
tance of  about  2,600  feet,  a  low-water  channel  from  3  to  5  feet  deep 
exists,  with  a  least  width  of  30  feet.  The  ordinary  range  of  the  tide  is 
6  feet.  At  the  mouth  thei^e  is  a  sand  bar,  dry  at  extreme  low  water, 
about  400  feet  wide,  separating  the  low-water  channel  in  the  creek  from 
the  low-water  line  in  Delaware  Bay.  The  upper  4  or  5  feet  of  this  bar 
and  the  directly  adjacent  bed  of  tlie  bay,  for  a  distance  of  about  400 
feet  beyond  the  low- water  line,  is  composed  of  sand  which  is  superposea 
upon  a  bed  of  very  soft  mud.  The  sand  wliich  forms  tliis  bar  has  been 
derived  fr'oni  the  beach  south  of  the  moutli  of  the  creek  by  the  action 
of  the  wind.  The  bottom  of  the  bav  for  several  miles  outside  of  the 
])reviously  described  sand  line  is  of  soft  mud,  and  this  area^  fi'om  it^ 
position,  sheltered  from  all  except  east  winds,  is  a  favorite  anchorage 
for  small  vessels. 

The  improvement  which  is  reconuuended  involves  tlie  deepening  and 
widening,  by  dredging,  of  the  '1,000  linear  feet  of  the  creek  below  Goshei 
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Landing  to  a  low-water  depth  of  3  feet  and  a  width  of  30  feet;  the 
fonnation  of  a  dredged  channel  3  feet  deep  and  about  50  feet  wide 
through  the  bar  at  the,  mouth  of  the  creek  and  out  to  the  linxit  of  the 
sand  formation  beyond  the  low- water  shore  line,  and  the  protection  of 
the  dredged  channel  by  a  sheet-pile  jetty  on  the  south  side  of  the  chan- 
nel extending  about  600  feet  outside  of  the  low-water  line  of  the  bay. 
The  material  removed  fipom  the  upper  reach  of  the  creek  would  be  cast 
over  uxK>n  the  adjacent  banks.  The  material  obtained  from  the  dredg^ 
channel  through  the  outer  bar  would  be  cast  over  behind  the  sheet-pile 
jetty,  and  upon  the  bank  on  the  south  side  of  the  channel  between  the 
inner  end  of  the  jetty  and  the  mouth  of  the  creek. 
The  estimated  cost  of  this  work  is  as  follows : 

eOO  linear  feet  of  jetty,  at  $10 $6,000 

!K,000cabio  yards  of  dredging,  at  20  cents 5,000 

Contingencies 1,000 

Total 12,000 

This  estimate  is  based  upon  a  single  appropriation  of  $12,000,  by 
which  the  improvement  could  be  made  in  a  single  season.  Th^  jetty 
should  be  constructed  and  the  channel  through  the  outer  bar  dredged 
during  the  same  working  season,  in  order  t£at  the  filling  behind  the 
fonner  may  be  covered  by  the  mud  underlying  the  sand  in  the  channel, 
and  the  sand  behind  the  jetty  be  thus  prevented  from  moving  under  the 
action  of  winds. 

The  general  commercial  statistics  of  Goshen  Creek  are  given  in  the 
appended  statement. 

There  is  transmitted  in  a  separate  package  one  tracing  •  covering  that 
part  of  the  creek  for  which  improvement  is  recommended. 
Very  respectfully,  your  obedient  servant, 

C.  W.  Eaymond, 
Major  J  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 

(Through  Col.  Wm.  P.  Craighill,  Corps  of  Engineers,  Division  Engi- 
neer, Southeast  Division.) 

[First  iudorsemeiit.] 

U.  S.  Engineer  Office, 
Baltimore^  Md.,  June  30j  1891. 

Eespectfully  submitted  to  tlie  Chief  of  Engineers. 
The  project  is  recommended  for  approval. 

Wm.  p.  Craighill, 
Colonel^  Corps  of  Engineers. 


GOSHEN  CREEK,   NEW  JERSEY. 

Commercial  statistics  for  the  year  ending  December  SI,  1890. 


Articles  arriviug. 
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Total I    5,025 
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Potatoes  . . . 

Hay 
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Not  printed. 


6,000 
120 
200 

1,500 


7,820 
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Gaa. 

EXAMINATION  OF  DELAWARE  BAY,  WITH  A  VIEW  OF  DETERMINING  THE 

best  site  near  the  mouth  of  the  same  for  a  national  harbor 
of  refuge  suitable  for  deep-drait  vessels. 

United  States  Engineer  Office, 

Philadelphia^  Pa.y  December  11^  1890. 

General  :  The  Commission  of  Engineer  Officers  constituted  by  par- 
agraph 2,  Special  Orders  No.  66,  Headquarters,  Corps  of  Engineers,  U. 
S.  Army,  September  30, 1890,  to  examine  and  report  upon  a  projiosed 
national  harbor*  of  refuge  for  deep-draft  vessels  near  the  mouth  of 
Delaware  Bay,  has  the  honor  to  subnut  the  following  preliminary  re- 
port: 

The  following  is  the  order  constituting  the  Commission: 

Heajk^uarterS;  Corps  of  Engineers, 
Special  Orders  \  United  States  Army, 

No.  66.        J  WoMhingUm,  D,  C,  September  30, 1800. 

[Extract.] 

«  •  •  •  •  #  • 

2.  By  authority  of  the  Secretary  of  War,  a  Commission  of  Officers  of  the  Corps  of 
Enffineers,  to  oonsist  of  Col.  William  P.  Craighill,  Maj.  Charles  W.  Raymond,  Capt. 
William  H.  Bixby,  will  assemble  at  Philadelphia,  Pa.,  on  the  call  of  the  senior  mem- 
ber, to  consider  and  report  upon  the  subject  of  a  national  harbor  of  refuge  near 
the  mouth  of  Delaware  Bay,  under  the  proyisions  of  section  17  of  the  liver  and  har- 
bor act  of  September  19, 1890. 

Upon  the  completion  of  the  duty  assigned  them,  the  members  of  the  Commission 
will  return  to  their  proper  stations. 

The  journeys  required  under  this  order  are  necessary  for  the  public  seryice. 
*  »  *  *  •  •  • 

By  conmiand  of  Brigadier-General  Casey : 

John  G.  D.  Knight, 

Captain,  Corps  of  Engineers, 

The  provisions  of  law  referred  to  in  the  order  are  as  follows: 

Delaware  Bay  with  a  yiew  of  det-ermlnin^  the  best  site  near  the  mouth  of  the 
same  for  a  national  harbor  of  refuge  suitable  iur  deep-draft  yesscls.  The  examina- 
tion to  be  made  by  a  commission  of  three  engineer  oflScers,  who  will  make  the  ex- 
amination and  submit  to  the  Secretary  of  War  a  report  thereon  with  a  project  and 
estimate  of  cost  of  construction  of  such  a  harbor  of  refuge. 

The  necessity  of  a  harbor  of  refuge  in  this  vicinity  was  early  recog- 
nized ;  and  it  was  provided  for  by  the  construction  of  the  existing  har- 
bor at  Lewes,  Del.,  which  was  projected  by  a  commission  of  dis- 
tinguished officers  in  1828.  Notwithstanding  the  fact  that  the  plans 
for  this  harbor  have  not  been  fully  carried  out,  it  has  been  of  immense 
benefit  to  commerce,  and  numerous  reports  establish  its  great  value 
and  its  national  character.  At  the  present  time  this  harbor  is  inade- 
quate to  the  needs  of  commerce  and  it  wiU  continue  to  be  so  after  the 
work  of  breakwater  extension  now  in  progress  has  been  completed. 

Since  this  harbor  was  projected,  the  number  of  vessels  requiring  t*8 
shelter  has  enormously  increased.  Its  anchorage  area  is  far  too  limitc  L, 
and  its  low-water  depth  of  only  about  16  feet  prohibits  its  use  by  t]  e 
deep-draft  vessels  of  the  present  day.  It  will  always  be  of  value  i  r 
the  protection  of  the  numerous  small  vessels  passing  along  the  coj  t 
in  this  vicinity,  but  no  extension  or  improvement  can  adapt  it  to  t  e 
uses  of  modern  deei^-draft  vessels. 

The  Commission  is  not  now  prepared  to  submit  statistics  giving  1  e 
number  and  driifb  of  vessels  navigating  the  ocean  along  this  part    f 
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APPEKBIX  a — ^BE[>ORT  OF  UAJOB  BAniOXU. 

•  >  ^Uiiili  a  deep-wat«i  harbnr  nf  rufairp  irouid  bu  of  vaJoc, 
I  'iL-d  tliat  Huuh  a  Iiarbor  -wnnlil  l)t>  nt*  p^at  ItpDvtit  tii' 
■i  coiiMtnictinn   vroiilil  hu  justified  if  a  Hiiitabtt;  lw!a- 
I  i  ivhtsm  it  tan  Ite  fDniiiHl  :it,  reif'iiiuMp  cypcnw . 

\ii  (..oiij^wis  aH  to  tjiis  liarlMit  iil'ril'':'  ---v'-t  ■.  ■-  '■■  ' n,i 

t  veHsiils.     'ilie  great  ilmtl  ut  -  <i 

[  down  motion  aiiil  Nwint;  nf  isxiv.)]  v. 

■ts  aiDplv  dtiplji  aoit  ujii:lLnra;;t!  i;i|'> 

■^.  harbor  of  rofugo  in  LlibJ  bay.     It  -i 

I  ntKtIy  a<.-c(Vi8iblD  iit.  i\tl  tJiiu^^  ihiiI  in  nil  a  : 
Htbi  Troni  th«  prt^vailiKK  .storm  wimls  bin.- 
I  maud  by  tbu  iiortli,  iind  prutec.t  ttit.-ni  fV '" 
oiD  th<.-  uortliwoi^t  iind  norlli. 

mnlioti  lit  t"'^'*<^"t,  in  thi;  iioH^nssion  of  tbu  CominiDHion  putntH 
j-wiittir  poiikct  on  the  wi:Kt  sidu  of  tliu  niiuii  Htiip  hIuiddiJ, 
I*  tliv  nlioal  known  na  tliu  "mii'arn,"  as  tliit  bcMt  un&  for  satis- 
qainxl  nomlitiouii.  I'tiiH  poMition  i»  now  h  fiivoril«  antilioragts 
.vuniKutly  lo<!UtK(l  for  comninnii^ation  witli  Ibu  slian%  tbt*  ex- 
lor,  iLod  tlit>  rlianiiel,  anil  'is  btrlicvod  Id  liavu  tliu  apjirovnl  of 
lavt  int4.-r«'atfi. 

ft4efiiut><>  rlvcitftun  upon  tliifi  qiiitiition  mIiouM,  in  Ihv  ojiiniim  uf  l.li« 
nuuBHinUt  IxMiUi^tponud  until  iifleradiUtikid  Htirvi'y  ivIiicli^hallHlKiw 

t  ■  "T^.ttti..!,  (t>f,rh  Its  tiHl.'Jttll  UIKi  )t|-o:i)'>r  lIli'llLnVt-  IIK'IirtMNWl 


tally  sul 


leotAiily  subinltl«d. 


•.  Qen.  Thomas  L.  Oaset, 

Chi^  0/ Enffineera,  U.  S.  A. 


WsL  P.  (jRAlciUlLL, 
Colonel,  CorpH  of  Un^nrera. 

C.  W.  Uaymond, 
Major,  C'>rps  of  Kngineen, 

WM.   II.   ItlJUtY, 
Captain,  GorpK  of  EnifiitttrM, 


G33. 
UESr  OF  HAHBOE  LINKS  IN  THK  PORT  OF  PBILADELPafA. 

Okpkif,  op  TiiK  Chief  op  Enoineers, 

UsiTEi*  States  Army, 
WiishiBffUm,  I).  6'.,  Fdbruurg  1ft,  ISH'J. 
:  An  advisory  board,  consistinn;  of  one  oBiocr  nf  the  I'l-qts  of 
een,  one  oflicor  of  tlii!  Navy,  and  a  montbi-r  of  tbp  <'<';!■*'  :iT>d 
tic  Stirve.T,  win*  appoinUrd  by  lh«  Frtsidi'nt  in  ISStP,  ti["  ■     ■■  '■ 
1  fif  tli«?  giivftruor  of  Ptmnsylvania,  lo  assiHt  a  bitiuii 
iiiBftlouPi'.'<  tiir  tlio  port  of  I'liiladi'Jpluu,  nwwiy  uriiatid  h\  ■ 
I  niniii>'ip:'1   ;<iilli<'ntii's,  in  i^Ktabli^liinif  a  pirrniauL-nt  {uiit 

Ml  rln-  Oflflwart^  tliid  fidiuylkUl  Rlvt-rH.  lios  j;..,mi 
■  .:tii(l  ujiiiu  itHi'oconimciidatioTi  irerta^iii  itort-warden'ft 
MhlisUdd  by  Ebe  city  autlioritiea. 
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In  view  of  the  &ct  that  imx>ortaiit  conditions  are  about  to  ariae  from 
the  a^Minisition  of  the  ialaods  in  front  of  Philadelphia,  and  it  being 
\  questionable  whether,  in  consideration  of  the  duties  imposed  on  the 

Secretary  of  War  by  section  12  of  the  river  and  harbor  act  of  August 
U,  1888,  the  existence  of  the  present  board,  which  has  no  authority  to 
determine  the  location  of  the  harbor  lines  and  can  only  advise  the  city 
I,  harbor  commissioners,  should  be  continued,  it  is  recommended  liiat  it 

L  be  dissolved  and  a  Board  of  Engineer  Officers  be  constituted  for  the 

I  establishm^at  of  the  harbor  lines  of  Philadelphia  in  order  to  carry  into 

effect  the  provisions  of  the  above  act. 
i  Should  this  meet  with  the  approval  of  the  Secretary  of  War,  it  is 

recommended  that  the  proposed  Board  consist  of  CoL  William  P.  Craig- 
;  hill,  CoL  0.  B.  Gomstock,  and  Lieut.  OoL  H.  M.  Eobert,  of  the  Corps  of 

Engineers,  and  with  his  sanction  the  order  detailing  the  Board  will  be 
issued  from  this  office. 

The  expenses  of  the  Board  to  be  paid  from  the  appropriatiotis  for 
the  improvement  of  .Delaware  Biver  until  the  appropriation  for  the 
I  harbor  of  Philadelphia  becomes  available. 

Very  respectfully,  your  obe&ient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Gen.y  Chief  of  Ungineers. 
Hon.  Wm.  O.  Endicott, 

Secretary  of  War. 

'  [Fint  indorsement.] 


I 


Wab  Department, 

February  20^  1889. 

The  advisory  board  appointed  in  1880  is,  by  direction  of  the  Presi- 
dent, dissolved. 

The  recommendations  of  the  Chief  of  Engineers  in  regard  to  the  ap- 
pointment of  a  new  Board  and  the  payment  of  expenses  are  approved, 

Wm.  C.  Endicott, 

Secretary  of  War. 


a.  habbob  lilnes  fob  bast  shobb  op  delawabe  riveb,  from 
kaighn  point  to  coopee  point,  along  the  water  front  op 
camden,  n.  j. 

United  States  Engineer  Office, 

Philadelphia^  Pa.^  October  10^  1890. 

General:  The  Board  of  Engineers  constituted  by  Special  Orders, 
No.  20,  Headquarters,  Corps  of  Engineers,  dated  February  25,  1889, 
has  the  honor  to  submit  the  following  report  upon  the  establishment  of 
a  portion  of  the  harbor  lines  of  the  port  of  Philadelphia: 

The  order  constituting  the  Board  is  as  follows: 


I  Headquabters,  Corps  of  Engineers, 

;  Special  Orders, )  '  United  States  Army, 

No.  20.         )  Washington,  D.  C,  February  gS,  1889. 

\  By  direction  of  the  Secretary  of  War  a  Board  of  Oflficers  of  the  Corps  of  Engi- 

neers, consisting  of  Col.  William  P.  Crai^hill,  Col.  Cyrus  B.  Comstock,  Lient.  Col. 
j  Henry  M.  Robert,  is  constituted  to  establish  the  harbor  lines  of  the  port  of  Phila- 

I  delphia  under  section  12  of  the  river  and  harbor  act  of  August  11,  1888.    The  Board 

I  will  meet  at  Philadelphia,  Pa.,  as  soon  as  practicable,  upon  the  call  of  the  senior 

!  member. 

I 

I 

I 


APPESBIX  O — UBPOBT  OF  UA-fOR  HAVUCiND, 

<A  ibn  dntjck  •mikimkI  Umm  Iha  naBthon  tit  UieBotinl  wiD  r 
-1  iiJoo*. 
<  <1  nmA«r  thU  nrilor  aro  ttMviniBr)'  I'lir  lli«  pubUo  mttU». 


Capiain  n(  I'" • 
I  met  «t  tbp  TTiiitol  fltjit^fl  Engineer  Oft!- 1 
Riflfmtloii  n{  rtiU  Hiihjfict  oil  Miirch  1'  ;i 


\\ 


:  n. 


.  [;i 


i:. 


1.  Nl',  "J".  Jli-iultiiiar- 


»rtf«HsBoav.l,r',v:iiilhunt.v'.fWl>,viii|<>nlfi 

fcof  Ihc  Arniv.  \V;tslii»;fi.jii,  Fcbniarv  1.  l.SUO, 
t  Xi<«t«l  h^'Ui  ux.-A-nnas  lit  tln>  Vmt<-il  .St^it-.s  Kiigim'*T  Oflke  m 
lelitliln  oil  Jmio  ^^-l,  .luty  10.  .Inly  i'J.  and  Jol.v  30,  lr«iH>.  awl  ^»V6 
K  benriDgH  at  the  touniH  of  t,be  li<)ar<l  of  Ti'iidu  in  Ptiiliutttlpbia  on 

brio  nnd  .luly  30,  and  at  tlie  district  court  room  vt  Cunideu  u»  Jnly 

t  -^  iinprovfuncnt  of  that  |iiirt.iiin  iiClln-  ^^l'lll^MH■^'  Kivlt 
.,  ihcciticKof  l'hllad*'liihiiit.in)  riuii.l.-ii.  :iuiU^*  known 
..ilclliliia,  involving  tho  widrniiiK  of  Tln'  .■luinncl  :unl 

,.■  IslaiuissihKltcd    Ill.-ivin.  Il!l^^■.■i■l.  mini.lril    l,,\    r.,11. 

Mirk  of  cxciiViitiiin   In  iil)oiit  U>  !».■  m, I,     'll..' 

(II  ii..>i'(irdiinfo  witli  tin'  i''i    ■:■  ■'  ■■■! 
<■(!  riviL'i-,  so  i.M-:it(.>il  us  (o  ri-qilire  d"  i'--!    !■   ::"i'  ■ 

■    lii:iT   Mill  ini-U'llM'tln-CllNlof  tlll'«nil.,.irMl  VI   ■...11. 
uiiTl    illtl'lVSlsiif  llli- tWOCirics,  in  ;i,  MlMlh'ri.l' 

Its  c:iivt\il  study  iiiid  invt'sli^iiljoD. 
:  ii;ird  is  not  iH'iiiuiwI  to  rwomiuniid  lln'  en- 

V  ;ilong  tlio  waU-r  fronts  of  tlir  cntin'  liitrborj^ 

ifai^otiherity  of  I'liiladclpliiii  w^tiunvllic  udviino^ 

iig  its  front  u«  fur  ;(s  ctiii  lie  donf  w[tlioii(  ilnnirtfr  d 

iiirnf  upon  tho  niivipiLil*-  ihiuiiifl  iind  wllliont  f~ 

■'     -'■rk  of  iniinuvomi'iit,     Thi;  Hoxrd  r 

I  i  of  (In-  lint-  in  llio  liuiie  tliitt  Invei^tiuuliad 
I--])  t]ii.'i>nK-ticiibnity  ol  iidvfttii-ingit  unttl^ 


pbti.ihin<Mit  iif  huiiio 
UQi  thfi  im|iiov)'(l  r 

-.-li   tin.|.--t    Tl,:, 


.'.■iiipliil'.'il  ill  llif.- i.'\t-.liiij;  jifoji'rl  I'lm  not  'n' 

;;  ill  slioiv-  witlioiU.  incrciiHini.'  tlii'  ro^t  of  Lhc 

iiioiiiiiuuiiotiK  tuvtilviug  »iicli  aa  In(u-«at<«  uif^  proltM)' 

.:   liuHTd  rtcommeiidK  the  (M(t«1iU»liiii«nt  ol'  \]i(^  follow- 
u  lu'iiiur  lines,  oo»Ki»t)ii|r  of  t)i<?i'h(Mnl  aud  bulklif^atl  liut<H, 
^luuetin  i'oint  to  Oooiwr  I'oiat  iduntf  tJie  Ciundeti  watrr  fVouT.  tn 
I — . ...  I>liilH4kli.lii«. 


/'ri: 


*  If  S^J*  &-•■««    itf  M<  JM  ■•»*  W^  B 


mmf^rd  h*»m  ■wf<>y»— feni 


C  V.  KvTBnad.  Cm^s  of  Bn^Mrft. 


CWbMf  •/'fTRfuum.  itK.  ArW  < 


a  W.  RATif«M>. 


Arty.  0«B.  Tsoous  h.  CUCBT. 


Jr<i9>r  «t<  KafiMen^  I 


Ofvicb  Cbibp  or  'BsoucExas, 


gwiiwUMy  wibBuncd  10  rb'-  Sei-rrtnry  "f  Wtir. 


OHoJwr  .W,  I  JSdL  I 


wilt  of  I 
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■■......       It,  1 

|ice  Willi  tliis  order  tJ»e  sitid  Bourd  t»f  Kneiiieet^  iiiis  hold 
Biffs  and  nnw  iitibmiM  a  {tnrdnl  reiwrt,  rwnmniiaidinB  for 
|(>r  tbc  ^-fcn-iaty  of  War  tlie  merhead  mid  bulkhead  lincH 
by  whore  nf  T>eln.\Ftn«  liiver  troiu  Kaighu  Point  to  Ooo|>oi- 
■ersey,  dp^'i'it>ed  In  the  within  report  and  delineated  upon 
TiyinB  chart. 

niietidpd  that  the  liiieH  selected  be  approved  and  tJiat  the 
*  ids  approval  both  npon  the  report  und  the  tracittf;  »ub- 

Ttios.  LraRULK  Oasby, 
lirtg.  0«n^  Chief  of  Engineera. 

Wak  DKPUiTMiCM'r. 

November  1,  Jf-90. 
%  recommended  by  the  Chief  of  EngiiieetH. 

L.  A.  GicA.vr. 
Aoting  Secretary  of  Wtir. 


:  Uinca   FOR  WEST    snORR    <tP    DKLAWABK    IEIVKB,   KBOM 
■nUB   STBKGT  TO  OTIS    STREET,    it.OKd   THE   WATBK    FBONT   Of 
I'HlLADBI-WnA,  PESNSYLVASU. 

Cnitbd  States  Bnoinebb  Office, 

I'lnlmMpKiit,  pa.,  Jimnari/  S,  Ifi'JI. 
M,:  The  Bonrd  of  HtifjinewK  wnistihitHi  by  Sjieeial  Ifnbrrs, 
.i«li]ii.irleTiN,  Corps  oflinKiiiecrs,  diited  l'"ifbriiiirj'  IT.,  ISSU,  huK 
111  submit  the  foUuwiiift;  report  upitii  the  esLnbltHlinoDt  of  the 
..-ft  on  Uie  Philadelphia  water  front  of  the  port  of  rhilotlel- 

i-Kirt  of  OetobiT  10,  18'J(I,  tlie  Board  rucwmmeniled  the  e»tnb- 
*'     '■  i-rlidr  lioes  of  tliH  port  on  the  Camdun  water  front  Iroiii 
'  1  lopiT  Point.    These  lines  were  approvt?il  by  tlie  War 
veuiliei'  1,  18iK). 

.-in..l  I-,  llM-  nn:-..nl  n>m;Mk.-.l  iis  f;,Ilo«.s: 


*'"^'  ttt  profrrew  have  been  eompleted  and  the  n>- 

Tfieetini^of  Uie  lioiird  held  on  thin  d.ile  at  tin' 

<<  •'  in   Pliiludelphtu,  all  the  meQiber»  heiii;; 

:!  I'ion  now  uviiilable  the  Board  rN-ommends 

^thh'ii  imrliur  lines,  eonsisling  of  pierhead  anil  bnlk 

Mooni  street  to  Otis  atrttet  along  the  Pliiladelphia 

6  port  of  Philadelphia,  aa  in  Its  opinion  the  best  that 


I 


I 
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can  be  established,  considering  the  physical  conditions  of  the  water  way 
and  the  commeTcial  requirements  of  the  city  The  Board  is  of  the 
opinion  that  this  is  the  most  advanced  i>osition  of  the  pierhead  line  that 
can  safely  be  adopted: 

DESCRDPnON  OP  PIERHEAD  LINK. 


Beginning  at  a  point  in  the  existing  port  warden's  line  for  the  city  of  Philadelphia 
970  leet  southerly  from  the  point  "  T,*'  as  defined  hj  ordinance  of  rouncils  approved 
I  May  18,  1886,  and  running  tlieni-e  to  a  point  on  tlie  prolougntion  of  the  nortli  side  of 

:!  Wharton  street  and  distant  742  feet  from  the  west  side  of  Delaware  avenue;  thenee 

Jj  to  a  point  on  the  prolongation  of  the  south  side  of  Christian  street  and  distant  740 

;|  feet  trom  the  west  side  of  Delaware  avenue;  thence  to  a  point  on  the  prolongation 

•}  of  the  north  side  of  South  street  and  distant  712  feet  from  the  west  side  of  Delaware 

f(  avenue;  thence  to  a  point  on  the  prolongation  of  the  north  side  of  Spruce  street 

and  distant  735  feet  from  the  west  side  of  Delaware  avenue ;  thence  to  a  point  on  the 
prolongation  of  the  north  side  of  Chestnut  street  and  distant  70Q  feet  from  the  west 
side  of  Delaware  avenue ;  thence  to  a  point  on  the  prolongation  of  the  south  side  of 
Arch  street  and  distant  700  feet  from  the  west  side  of  Delaware  avenue;  thence  to  a 
point  on  the  prolongation  of  the  south  side  of  Vine  street  and  distant  700  feet  from 
the  west  side  of  Delaware  avenue ;  thence  to  a  point  on  the  prolongation  of  the  south 
tj  •    side  of  Willow  street  and  distant  6(i7  feet  from  the  west  side  of  Delaware  avenue ; 

thence  to  a  point  on  the  prolongation  of  the  soutli  side  of  Poplar  street,  and  distant 
750  feet  from  the  west  side  of  Delaware  avenue;  thence  to  a  point  on  the  prolonga- 
i  tion  of  the  south  side  of  Shackamaxon  street  and  distant  732  feet  from  the  west  side 

^  of  Delaware  avenue;  thence  to  a  point  at  the  intersection  of  the  prolongation  of  the 

^  south  4?ide  of  Otis  street  and  the  existing  port-warden's  line  of  the  city  of  Philadel- 

jj  phia  as  defined  in  ordinance  of  councils  ai>proved  December  4,  1856. 


DESCRIPTION  OP  BULKHEAD  LIXE. 


!i 

:i  ■   The  bulkhead  line  lies  to  the  east  of  Delaware  avenue  and  is  described  as  follows : 

|1  Beginning  at  a  point  150  feet  easterly  from  and  perpendicular  to  the  west  side  of 

;j  Delaware  avenue  at  a  point  140  feet  southerly  from  the  south  side  of  Moore  street, 

and  running  thence  to  a  point  150  feet  from  and  perpendicular  to  the  west  side  of 
Delaware  avenue  at  a  point  62  feet  southerly  from  the  south  side  of  Federal  street ; 
thence  to  a  point  150  feet  from  and  perpendicular  to  the  west  side  of  Delaware  avenu*^ 
I  between  Spruce  and  Pine  streets  at  a  point  92.5  feet  southerly  from  the  south  side 

I  of  Spruce  street;  thence  to  a  point  in  the  prolongation  of  the  north  side  of  Market 

street  and  distant  150  feet  from  the  west  side  of  Delaware  avenue;  thence  to  a 
point  in  the  prolongation  of  the  south  side  of  Vine  street  and  distant  150.75  feet 
from  the  west  side  of  Delaware  avenue ;  thence  to  a  point  150  feet  from  and  perpen- 
dicular to  the  west  side  of  Delaware  avenue  between  Fairmount  aveuue  and  Green 
streets  at  a  point  35  feet  southerly  from  the  south  side  of  Fairmount  avenue ;  thence 
to  a  point  in  the  prolonp^ation  of  a  liue  20  feet  northerly  from  and  parallel  with  the 
south  side  of  Shackamaxon  street  and  distant  78  feet  easterly  from  the  prolongation 
of  the  west  side  of  Delaware  avenue;  thence  to  a  point  in  the  prolonj::ation  of  the 
south  side  of  Otis  street  and  distant  90  feet  from  the  west  side  of  Beach  street. 

These  lines  are  located  so  as  to  conform  to  the  conditions  which  will 
exist  when  the  islands  and  shoals  have  been  removed  and  the  improve- 
ment of  the  harbor  has  been  completed.  The  advance  of  wlmrves  to 
them  at  the  present  time  would  obstruct  the  existing?  navigable  chan- 
nel and  be  followed  by  other  injurious  results;  yet  it  is  desirable  that 
i  such  advance  should  be  not  only  permitted  but  encouiaged  at  proper 

times  and  places  during  the  progress  of  the  work.  Accordingly  the 
Board  recommends  the  establishment  of  these  lines  subject  to  the  con- 
dition that  wharves  shall  only  be  extended  beyond  the  present  legal 
port  wardeu^s  lines  at  such  times  and  places  as  may  be  approved  by 
the  Secretary  of  War. 

The  conditional  establishment  of  these  lines  at  the  present  time  as 
recommended  is  very  desirable  to  enable  the  State  and  municipal  au- 
thorities and  the  local  interests  to  provide  intelligently  for  the  recon- 
struction of  the  water  front.    A  letter  from  the  committee  of  commerce 
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■■■.■ilh. 

K 

iiarburlidea 

m^- 

.    .■;!(  lilOf. 

K> 

■rt'oiiiuit-rnlfl  Liu>  siK.nii  uu 

r.liw  ni.-c(iiii[iitiiyiiij;  mttp.* 

MtfUlb'  8abmilli>d. 

Wm.  p.  CoAiannj^ 

Coionet,  €injt9  «/  EnffinMra. 

C.  U.  COMSTOCK, 

Co(<MMi 

t/  Engineer,  Bvt.  Brig.  GoL 
C.  W.  Eaymokd, 
M^for,  Corjtt  of  Sn^wmn. 

Gen. 

Thomas  L.  Casey, 

Chief  of  Enginein-B,  U.  8.  A. 

Office  Chief  op  EnatKsiRBs, 

IT,  s.  Abmt, 
Januarg  IT,  JS91. 
^,  jftfnlly  Bubmitt^d  Ui  thp  Secretftry  of  War. 
e'Soard  of  Biigliiwii-s  iy>iiBtitutwl  by  authority  of  (Jip  Hecretafy  of 
lonsiiti'r  tlic  i|iii'.4(liiii  of  harbor  linen  of  Philadelphia  KobmJts 
~  :  iiiu-iiilin;;  i^KliihliHhinent  tif  pier  and  bulkhead 

III  Otis  srroet  along  the  Pbiladp-lpbta  wainr 
■d.l;.liiji.  IIS  dt>sc.ril«'d  in  the  within  n-jiort  and 

_    .    iii;iiiyinK  map, 

joiiiiii''iiib-<i  rli;ii  thi>  linen  tielect^  be  approved  and  that  tbe 
r  plav«  his  approval  both  iipuu  tho  report  and  th«  tni«fug  »ub- 

Thos.  LmcoLW  Casey, 
Brifi.  Oe/t.,  Chief  of  Enffintert. 


Witt  ttKPAKTMWST, 

January  20,  JS91. 
■oved  and  respectfully  rptumed  to  the  Chief  of  Enginw^rs. 
L.  A.  Obant, 
Assiitaul  Secretary  of  War, 


trren  mon  comuittkk  i 


.1  io  (Toiippruto  nnti*n),r  vith  thcho  liodios  io  otitoiiiing  the  buimi  nnd 
'iiEi  roqnlrcd  to  tnttrb  tliodenirod  nnil, 
Mi.<  i-ommniiicikticm  rafcrml  to.  we  wfHh  to  HtibniH  mi  Imli&lf  «f 
'•'■'   L'inb  »f  rUlixloIpbU  &t  Ihif  tiatu  the  folluwiu);  uiiUioe  of  ■ 
a  k  baaia  fur  the  r(>quir»l  IpgiHlatiua : 

*  Oiiatt«(t.    8m  sketi'li  of  piiUBd«lpliu  Bubur. 
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« 
Two  of  the  loading  accessories  necessary  to  place  Philadelphia  on  the  highest 
•  plane  of  fitness  as  a  locus  for  international  commerce  have  passed  safely  through 

I  the  preliminary  stages  of  discussion,  of  designing,  and  of  full  authorization.    It  is 

: ,  also  certain  they  will  soon  pass  through  the  one  stage  yet  remaining,  namely,  ^^at 

■  •  of  completed  construction, 

!  These  are  a  well-remodeled  and  capacious  harbor,  and  a  belt-line  railway,  de- 

ll signed  to  give  cheap,  impartial,  and  capable  rail  connection  between  all  the  west 

j;  shore  appliances  of  that  harbor  and  every  ^eat  railway  artery  which  does  now  or 

may  hereafter  connect  this  city  with  the  entire  country  of  the  United  States. 

Another  feature  of  vital  importance  should  now  be  taken  up,  discussed,  designed, 
and  executed.  It  is  the  arrangement  of  the  western  or  Philadelphia  side  of  our  new 
harbor.  If  this  arrangement  be  badly  planned,  or  but  partially  or  imperfectly  exe- 
cuted, the  harbor  and  the  belt  line  will  show  poor  results.  It  will  be  the  very  heart 
of  the  entire  system,  and  upon  its  effectiveness  will  depend  the  vigor  and  volume  of 
the  whole  commercial  circulation. 

Certain  of  the  considerations  which  most  govern  a  wise  decision  upon  the  features 
of  this  most  important  matter  can  already  oe  clearly  perceived.  Some  of  them  are 
as  follows : 

1.  The  improvements  must  be  so  designed  as  to  harmonize  with  the  general  plan 
of  harbor  improvement  which  may,  after  aU  needful  conferences,  be  finally  adopted 
by  the  United  States  authorities. 

2.  It  must,  therefore,  be  a  design  not  subject  to  modification  or  neglect  by  indi- 
vidual owners,  through  either  caprice,  greed,  or  indifference,  but  one  which  shall  be 
finally  and  authoritatively  determined,  and,  if  necessary,  executed  by  a  single  body 
or  commission  armed  withi  ample  power. 

3.  It  should  clearly  be  intrusted  to  a  commission  of  trained  and  trusted  citizens, 
which  should  embrace  in  its  body  persons  of  known  ability  in  the  several  branches 
of  engineering,  financiering,  transportation,  and  commerce. 

4.  The  conunission  should,  as  has  been  done  in  like  cases  in  other  great  commer- 
cial centers,  such  as  Antwerp,  Liverpool,  New  York,  and  Montreal,  be  invested  (for 
the  purposes  confided  to  it)  with  the  right  of  eminent  domain,  with  power  to  raise 
money  for  construction  upon  a  mortgage  of  the  property  placed  in  its  charge,  and 
which  it  may  acquire  or  create,  and  of  the  revenue  therefrom,  with  the  right  to  fix 
and  collect  tariffs  for  the  use  or  such  property,  and  appropriate  these  collections  to 
expenses,  interest,  etc. 

5.  The  right  to  acquire  and  own  the  amplest  accommodations  for  the  trafiSc  of 
each  railro^  company  and  each  steamship  line  should  be  permitted  to  such  organi- 
zations, subject  to  the  one  condition  that  their  improvements  shall  be  brought  into 
conformity  with  the  general  plan  hereafter  adopted. 

6.  Abundant  accommodation  should  be  provided  for  every  sort  of  transient  vessel, 
car,  or  vehicle,  and  for  every  kind  of  trade  seeking  transfer  between  land  and  water. 
Every  description  of  approved  appliances  for  cheapening  and  quickening  such  trans- 
fers should  be  i)rovided  therefor, 

7.  To  create  such  a  commission  will  require  legislative  action,  and  this  action 
should  be  promptly  procured,  and  in  a  well-devised  and  lawful  form. 

8.  The  shore  x>lan  will  clearly  require  piers  of  abundant  length  (some  long  enough 
to  shelter  the  largest  steamships  likely  to  be  soon  constructed),  of  ample  width  to 
accommodate  railway  tracks,  and  furnish  temporary  storage  of  cargoes,  separated  by 
docks  wide  enough  to  accommodate,  on  each  side,  a  vessel  of  the  extremest  width, 
with  abundant  operating  space  between  them.  It  will  require  a  shoreway  between 
bulkhead  line  and  building  line  of  a  width  sufficient  to  provide  for  sheds  along  the 
bulkheads  (in  which  transferring  can  be  done  as  well  as  on  piers,  and  which  can 
ultimately  support  above  an  elevated  railway  for  passenger  service),  for  plenty  of 
railway  tracks,  and  for  wide  wagon  and  foot  ways.  Hence  the  Board  of  United 
States  Engineers  should  at  once  be  urged  to  fix  the  pier  line  on  the  Philadelphia 
side  of  the  river,  as  much  towards  the  east  as  a  proper  reference  to  the  needed  width 
and  depth  of  the  river  will  permit.  It  ought  to  be  so  located,  if  practicable,  as  to 
be  at  least  1,000  feet  east  of  the  present  bmlding  line  on  the  west  side  of  Delaware 
avenue. 

Respectfully,  your  obedient  servants, 

Charles  N.  Thorpe, 
B.  C.  Potts, 
Chajs.  Heber  Clark, 
Wm.  Nelson  West, 
John  G.  Ckoxton, 
Theodore  Justice, 
Frank  L.  Neall, 
Committee  on  Commerce  and  Transportation  of 

the  Manvfaotwrertf  Club  of  Philadeiphia, 
Maj.  C.  W.  Raymond, 

Corps  of  £ngineer$. 


/ 
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r  MAJou  r.  w.  «4Yiit>yti,  ix>u^  iiv  KHttLVMSiu. 


E  ibM  Iloan)  of  KuKiiiwM'n 

ii'i'etvii  the  must  ourel'ul  v- 
iiiMlimit  tturvikiit, 


1,  Fii.,  DaeemitrSi 
T  ot  ma  il. 
iM'uniitraiitiiNi  u(  ll>i) 
I  ilK  inpftiiig  dU  Joniuitv 
rHiderutiuu. 


r.  CitAUUca  N.  Tiiobpb  axd  ornKRs, 

Mon  f'iRHiucaviiiuf  lIVuiwDuriAnun, 
Monu/imturtri'  Club,  l'Miii4ttphi<i,  Pa, 


Philadexi'hia,  Pa.,  J/inumy  H,  tmt. 

•       ■■  .    .     :-.-.-■  ':  r  Tlip  William  Cramp  &  Snnr  'r''--,     r  'l  ''-  -ma 
■tlicrw,  we  liiive  the  Limnr  r  i(|i 

Mills  aitri  a  pl.au,  whirli  wr  ■  i  in.- 

iirtl  toreconiinciifi  kit.lie  II' I  ■    .iry 

■  .r  liuilmr  lines  mi  tlipl>eiawaiti  River,  in  wlmli.  mn'ing 
i-roposed  to  pul■dla^*^?  ami  donate  tu  tlje  Uultod  Static 
I  lie  purpusea  metitioued,  u  el  rip  of  land  tipon  i'eUy 

iiii'ii  h»n  beeu  m(i.de  to  a»,  wo  »n>  )i<d  tobeliov« 
[  liiit  ilie  propuHitron  made  to  it  dous  u«t  voino 
I  ructions,  and  we  tlierefori;  most  rcsjioctMly 
'  1  llicitame  to  it  for  inv4^«tlpitioii.  iind  report 
:  \  and  desirability  of  lixing  thv  Imrbor  linos  on 
■'istwn  side  of  the  cliaiiiiol  '>j>iio«ito  tlii:a<to, 

wmi  '•ii''ii  Jii(L<iuriM[ioria  tlioiv".;'  ■•    ■'  ,   T-        t  ■  ^i ;  (listx-etion 

Vitui  in  vifw  ot  tite  liirj;!"  ini'  inty. 

J  iM-'g  to  subrnir  to  yon  tliiil  ;iii  <■  the  fact 


pit    til..'  ^hipliiiililiiijr   yaniM  npii. 


iiiilf> 


,  liH-iliM.--  ■ 


.  to 


hiled  ftiitlicr 
-..-en  5tH>iuid  m'   '■  ■mii 

■  .I  i.r  tlieliJirborliiii'-  ,  ,        .mII 

.;  Lo  tbf  ivi|iiest  lu'iein  madf. 
Your  obe«lient  servantT 

J.  Wakukn  Coplsow, 
Counsel  for  The  William  Cramp  d^  Smm  Hhip  ttn^  Kngiru 
RuUAinij  Go.;Charl)ti  Jliiiman,  Ship  and  Bnffine  liviUiing 
Co.;\mfie  (ft  Leey,  SIUp-builder«,  and  other)/. 
Una.  RSDViEiJi  Pboctor, 

Socretari/  o/  Wnr. 
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[First  iodon«m4Dt.] 


Office  Chief  of  Engineers, 

U.  S.  Army, 
January  13^  1891. 

Respectfully  referred  to  the  Board  of  Engineers  constitnted  to  con- 
sider and  report  upon  the  subject  of  harbor  lines  of  the  x>ort  of  Phila- 
!  deiphia^  Pa. 

I  H.  M.  Adams, 

Major  J  Corpi  of  Engineers^  in  charge. 


J  [SaoQod  |]idofMment.[ 


U.  8.  Enoineer  Office, 
Baltimore^  Md.j  January  20j  1891. 

Respectfdlly  returned  to  the  Chief  of  Engineers,  accompanied  by  a 
report  from  the  Board. 

Wm.  p.  Craighill, 
Colonel^  Corps  of  Engineers,  U.  8.  A. 


LETTER  OF  THE  WIIXIAM  CRAMP  A  SONS  SHIP  AND  ENGINE  BUILDING  COMPANT. 

Philadelphia,  Pa.,  January  9,  1S91. 

8iR:  I  hive  read  and  approved  the  communication  of  our  counHel  of  tluB  date,  rel- 
ative to  the  extension  of  the  harbor  lines  on  the  Delaware  Kiver,  and  the  request 
therein  contained,  and  I  earnestly  nrce  a  prompt  reference  of  the  subject  to  the  Board 
of  Engineers  of  tne  harbor  lines  on  the  Delaware  River. 
I  have  the  honor  to  be,  your  obedient  servant, 

The  Wm.  Cramp  &,  Sons  Ship  and  Engine  Building  Co., 

Chas.  H.  Cramp,  President, 
Hon.  Redfield  Proctor, 

Secretary  of  War, 


Chap.  194.— An  act  to  facilitAte  the  pnwecntion  of  work«r  projected  for  the  improTement  of  rivers  md 

harbors. 


,»  harbors. 

■  ■ 

;» 
III 

•  ■ 

:* 


Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United  Slates  of  America 
in  Congress  assembled,  That  the  Secretary  of  War  may  cause  proceedings  to  be  insti- 
j  J  tuted,  in  the  name  of  the  United  States,  in  any  court  having  jurisdiction  of  stlch  pro- 

|«  ceedings,  for  the  acquirement  by  condemnation  of  any  land,  right  of  way,  or  material 

}f  needed  to  enable  him  to  maintain,  operate,  or  prosecute  works  for  the  improvement 

'j  of  rivers  and  harbors  for  which  provision  nas  been  made  by  law;  such  proceedings 

\  to  be  prosecuted  in  accordance  with  the  laws  relating  to  suits  for  the  condemnation 

of  property  of  the  States  wherein  the  proceedings  may  be  instituted:  Frorided,  hott- 
ever,  That  when  the  owner  of  such  land,  right  of  way,  or  material  shall  fix  a  price 
for  the  same,  which  in  the  opinion  of  the  Secretary  of  War  shall  be  reasonable,  he 
may  purchase  the  same  at  such  price  without  further  delay :  And  provided  further, 
i  That  the  Secretary  of  War  is  hereby  authorized  to  accept  donations  of  lands,  or 

materials  rc<iiiire<{  for  the  maintenance  or  prosecution  of  such  works. 
Approved  April  24,  1888. 


LKITER  OF  THE   WM.   CRAMP  A  SONS  8H1P*AND  ENGINE   BUILDING  COMPANY. 

Philadelphia,  Pa.,  July  16,  1890. 

1 '  Gentlemkn  :  The  undersigned  are  owners  of  property  in  the  city  of  Philadelphia 

J  frcmting  on  the  Delaware  River,  opposite  Petty  Island. 

I  They  respectfully  submit  to  your  honorable  body  a  plan  upon  which  two  parallel 


lines  have  been  drawn  in  red,  at  a  distance  of  2,000  feet  from  each  other,  which  they 
ask  shall  be  laid  down  as  the  harbor  lines  in  that  locality.    The  interests  represented 
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CXAlOOIU. 

1  nf  fnyhiMri  »n  Hurior  /.(n 


1.  Pa.,  JbIjt  ;ii,  WJW. 


I,.ia  (iL.viirwflii-iinrtjur 
rftmt'ittril  li;  tliBUt  n9i)uir«  vi'i 
I   itiAll  I>o  mHtle  fur  no  extvi 


Pmi.»i>; 

niPTR  of  proiLTt; 
.•  r..lty  Islund. 
ornhlu  Loilr  u  plufi  upon  wlikli  Iww  pumlli-I 
ineof2,CKWfri-t  l>uin  i-iKh  vtbi-T,  M Ukli  iht-T 
■«  ill  ihat  loiMlitj.  lj<<okiut»  ihu  kusinUM  intiv- 
;  iuug  Tiipn.  and  it  in  sIiddIuImI.t  iim«miut  llUt 
'"   -    ■       iid  llin  prtwHiil  jmrBwonkn 

>  ExotNB  BciLntita  Co., 


uf  t.Lou 


II.  ,1 
Clttt 


IK"  (I.IUtTKU). 


. I.MAS  &  Uo. 
!<KaF1I'  a   IjEVV. 

LxHicti  V'ALr.BY  K.  B.  Co., 

Tnit  Lkiiiom  Coai  and  Navkution  C»., 

Bj  J.  8,  UAnilM,  /Vr.id«il. 

Iw.  P.  CftiJamu, 
i.  C.  B.  CoKCTDn;, 
(.0.  W.  Kav»o'«d, 

to/  Biijui.i«rii  un  ffar*«r  /-fitw. 
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Wai:    DKI-AETMItNT, 

W'anhhtgtnn.  ■liinaiiry  S'J,  />WI, 
',  ajireealtly  tm  your  refiiipst,  tiuhiiiil.tfMl  Iji  t.IiP  lilrt^iiK^er 


ft  the  |»iiKirH  yon  left  with  i 


iilher  tiiy  in  n'fen^LCfi  U>  the 
Delaware  River  at  Philadelphia,  and 

' iiii'il  by  the  Chief  of  Ku^int^ers  to  Ihe 

.  ■■■l[plii;», 

.u  rail  ynur  atteutioii  t^  the  fftct.  Ihat 
<  <  iii-ic.i.s,  iiiirl  u|t(iD  that  tlift  a|»|miiM*'u- 
k'uf^U'* "'■"""  "ii'*  iii.kIc.  Tlirtl.  [H'(ii«-»'l.  being  the  one  im  which  C-tm- 
ftttc't**!.  thire  is  mi  uuLLuiity  Ui  yi'  ouUifle  of  it  and  to  use  any  of 
IfBoney  apjirojiriatflil  tor  eicavatinj;  on  Pt-tty  Inlauil  ea.st  <if  the 
iilinht'd.  If  the  deniretlehiinRi^  of  lines  is  uiade,  it  will 
■<axy  for  Moine  provisiiin  to  In?  made  for  exeavatiny 
hrm  back  to  the  line  f^i  bi-  estahlinhod.  Your  ntteo- 
;iv  called  to  page  4  of  tlio  river  and  harbor  o^t  of  8pp- 
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fember  10, 1890,  commencing  at  the  bottom  of  page  4  and  extending  on 
the  top  of  page  5. 
The  work  has  been  advertised  for  bidders. 
Very  respectfally^ 

L.  A,  Grant, 
J.  Warren  Coulston,  Esq.,  Assistant  Secretary  of  War^ 

Philadelphia^  Pa. 


report  of  the  board  of  engineers. 

United  States  Engineer  Office, 

Philadelphia,  Pa.,  January  20,  1891. 

General  :  The  Board  of  Engineers,  constitated  by  Special  Orders, 
■No.  20,  Headquarters^  Corps  of  Engineers,  dated  February  25, 1889,  to 
establish  the  harbor  hues  of  the  port  of  Philadelphia,  has  the  honor  to 
submit  the  following  report  upon  a  proposed  change  in  the  harbor  hues 
opposite  Petty  Island,  in  the  Delaware  River,  requested  by  Mr.  J. 
Warren  Coulston,  attorney  for  William  Cramp  &  Sons,  and  other  ship- 
building firms,  in  letter  to  the  Secretary  of  War,  dated  January  8, 1891, 
Which  letter  was  referred  to  the  Board  by  your  indorsement  of  the  13th 
instant: 

It  is  proposed  to  advance  the  harbor  line  on  the  Philadelphia  shore 
80  as  to  afford  needed  facilities  for  the  construction  and  launching  of 
lai'ge  ships,  and  to  partly  compensate  for  this  advance  by  increasing 
the  excavation  along  the  north  shore  of  Petty  Island,  the  parties  in- 
terested offering  to  donate  to  the  United  States  the  additional  land  on 
the  island  necessary  for  this  purpose.  The  lines  proposed  are  shown 
upon  the  map  accompanying  Mr.  Coulston's  letter. 

The  existing  harbor  lines  conform  to  the  adopted  project  for  the  im- 
provement of  the  harbor.  The  proposed  modification  of  these  lines 
narrows  the  projected  width  of  the  Petty  Island  Channel  from  2,000  feet 
to  1,900  feet.  This  change  the  Board  considers  undesirable,  out  the 
objection  can  be  obviated  by  placing  the  harbor  line  100  feet  further 
towards  the  Philadelphia  shore.  The  modification,  thus  amended,  in- 
volves the  removal  of  additional  material  to  the  extent  of  about  900,000 
cubic  yards  at  an  estimated  cost  of  about  $180,000.  It  also  involves  a 
change  bf  about  4°  in  the  direction  of  the  axis  of  the  Petty  Island 
channel,  but  the  Board  considers  this  a  not  very  serious  objection. 

The  adoption  of  the  proposed  harbor  lines  will  require  a  modification 
of  the  project  for  the  improvement  of  Philadelphia  Harbor,  increasing 
the  cost  thereof,  and  this  is  contrary  to  the  provisions  of  the  river  and 
harbor  act  of  September  19, 1890.  The  Board  sees  no  strong  objection 
to  the  modification,  amended  as  above  so  as  to  retain  a  channel  ^idth 
of  2,000  feet,  provided  the  additional  cost  involved  for  dredging,  land, 
and  all  other  purposes,  be  defrayed  without  expense  to  the  United 
States. 

Mr.  Coulston's  letter  to  the  Secretary  of  War,  with  accompanying 
inclosures,  is  herewith  returned. 

Eespectftilly  submitted.  ^     Wm.  P.  Craighill, 

Colonel,  Corps  of  Engineers. 

C.  B.  COMSTOCK, 

Col.  of  Engrs.  and  Bvt.  Brig.  Gen. 
C.  W.  Raymond, 
Major,  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  S.  A. 


APPeKnUC    0 RBPOBT   OP   MAJOR   BAYHOMO.  IJ 

DirtOKAI.    l^ltOKSKlCUKTS  O.t   LIH'TEB   OP  J.  VTAttKSIt   OOUZjrTOK, 
,  DATED  JAATABT  S,    1891,  TO  THE  SEOBETABT  01*  VAK,  &£- 
hxKUSD  TO   TB£  UUABO  OP  KKOINEBBS. 


Offiob  Cuaaf  op  BNonriceicB, 

U.  S.    ABMT, 

January  S3, 1S9J. 
'Be*i\*ec.tXa\\y  returned  to  the  Seo.ret«ry  of  War. 
In  thp  niatU'r  of  jiropusiMl  cliftiige  desired  hy  sliijibnildiDg  ilrms  in 

.  ,r;,"r  Iiitr^  itj  l"t.'Inwiire  \i\ycr,  at  Philiidfliiliia.  ip|.ri..Mt-  V.-\U  l.sliind. 
■  ;■■  ■    n;is  referred  Ui  the  Boai'ti  i>i    I  .  'I  to 

I'lit  11(1011  thesiifjjt'etnf  h;n  I  il.j. 

'   rejiort  (if  Ihe  Hoard  in  '■  n.-. 

i!.     This  rpiifiil  of  the  Boanl  i      ^      ..    :   .     .. 

lit  rjfcw  ol'  lilt'  letter  or  tJie  AsaiHtant  SecioUuy  of  Wur,  «i  Jtuiuury 
1:^  it  is  reuoUJUietidBd  tliat  the  pa[>erti  bit  Uied. 

Tho».  Lincolk  Cabbv, 
lirig.  Oeii.,  Chief  of  Knifittimrs. 

Wab  Ukpabtscest, 

Jnnvary  24,  1891. 
BftspeutfuMy  rotamfd  to  tbe  Cliitff  of  Engliiw-rs  witli  liis  recom- 
niiiiLiiin  iipprovcd. 

.11,  HitggMt*'d  that  it  woiihl  I"   ■■    1  ■■!    ■■    ■■    11,'li- 

!    to   J.   WimiMi    Colllslor.  .  ,-r^ 

.1,,  «  copy  of  the  irjiort  cr  I  .   t\- 

■  -  Ik.' hurbor  littcM  ut  IMiihulrli-i.'  ■  mijj- 

.  iiim  that  tbt<  petition  would  bo  rL-tcTR'd  Ui  that  Jloard,  and  it 

i.bi  that  it  luuy  brinK  o^it  »  propositiou  to  riUBe  the  neccaiiary 

.>..r  tbe  udditiouul  drudging. 

L.  A.  Grant, 
AxxUitant  iktiretarg  of  War. 


Okfiok  CuiBP  op  RNonrKEns, 

V.  8.  Amur, 
March  6,  ISOh 
Ui  tli«  S»!iT«tBry  iif  War, 
iiiatiou  of  pi'ujei;!  for  tlin  Impruvututiot  uf  tba 

ajiproved  Maroh  3, 181U,  provide  Uiat — 

ml.  Kpw  Jumcj, 


lenilcd  that  th«  i^irojeet  for  iMinrovimieiit  ol'  riiilndelphia 

ntodiftud  by  chuugiiig  tlm  boujiiWy  of  tlie  pure  of  Pett)' 
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Island  to  be  removed  to  the  red  line  shown  on  the  blue  print  herewith, 
provided,  '^That  the  title  to  any  additional  lands  acquired  for  the  par- 
I)ose  shall  be  vested  in  the  United  States  without  charge  to  the  latter.'' 

Thos.  Lincoln  Casey, 
Brig,  Oen.j  Chief  of  Engineern. 

[Sixth  tBd«rMineiit.] 

Wae  Department, 

March  7, 1891. 

Approved  as  recommended  by  the  Chief  of  Engineers, 

L.  A.  Grant, 
A88t.  Secretary  of  War. 

[Seventh  indonemeiit.] 

Office  Chief  of  ENaiNEEBS, 

U.  8.  Army, 
Mwrch  7, 1891. 

Bespectfttlly  referred  to  Maj.  C,  W.Raymond,  Corps  of  Engineers,  for 
his  information  and  guidance.  Attention  is  called  to  the  fifth  andsixth 
indorsements.  Major  Raymond  will  please  have  the  new  line  staked 
out  on  Petty  Island  and  inform  Mr.  Coulston  of  the  conditions  under 
which  the  project  is  modified. 
To  be  noted  and  returned  to  this  ofBice. 
By  command  of  Brigadier-General  Casey. 

H.  M.  Adams, 
Major  ^  Corps  of  Engineers. 

[Eighth  indorsement.] 

XJ.  S.  Enchneer  Office, 
Philadelphia^  Pa.^  March  10^  1891. 

Eespectfiilly  returned  to  the  Chief  of  Engineers,  TT.  S.  Army. 
In  compliance  with  Department  instructions  contained  in  the  seventh 
indorsement,  Mr.  Coulston  has  been  notified  of  the  conditions  under 
which  the  project  Is  modified  by  the  Secretary  of  War;  arid  the  new 
line  on  Petty  Island  will  be  staked  out  as  soon  as  the  we-ather  permits. 

C.  W.  Kaymond, 
Major  J  Corps  of  Engineers. 


APPENDIX  H. 


IMPBOVEBiENT  OP  RIVERS  AND  HARBORS  IN  DELAWARE,  AND  ON  EAST- 
ERN SHORE  OF  CHESAPEAKE  BAY,  MARYLAND  AND  VIRGINIA;  AND  OF 
INLAND  WATER-WAY  FROM  CHINCOTEAGUE  BAY,  VIRGINIA,  TO  DELA- 
WARE BAY,  DELAWARE. 


REPORT  OF  WM,  F,  SMITH,  UNITED  STATES  AGENT,  MAJOR  OF  ENGI- 
NEERS, U.  S.  ARMY,  RETIRED,  IN  CHARGE,  FOR  THE  FISCAL  YEAR 
BNDING  JUNE  SO,  1891,  WITH  OTHER  DOCUMENTS  RELATING  TO  THE 
WORKS. 

IMPROVEMENTS. 


1.  Wiloiiiigton  Harbor.  Delaware. 

2.  Ioe-harM>r  at  New  Castle,  Delaware. 

3.  Appoqniimiinink  River,  Delaware. 

4.  Smyrna  River,  Delaware. 

5.  St.  Jones  River,  Delaware. 

6.  Mispillion  Creek,  Delaware. 

7.  Broadkiln  River,  Delaware. 

8.  Inland  water-way  from  Chincoteagae 

Bay,  Virgin]  a,  to  Delaware  Bay,  at 
or  near  Lewes,  Delaware. 

9.  Snsqnehanna  River,  above  and  below 

Stavre  de  Grace,  Maryland. 

10.  North  East  River,  Maryland. 

11.  Elk  River,  Maryland. 


j  12.  Fairlee  Creek,  Maryland. 
I  13.  Chester  River,  Maryland,   from 
Cnimpton  to  Jones  Landing. 

14.  Choptank  River,  Maryland. 

15.  Cambridge  Harbor,  Maryland. 

16.  Wicomico  River,  Maryland. 

17.  Manokin  River,  Maryland. 

18.  Onancock  Harbor,  Virginia. 

19.  Harbor  at  Cape  Charles  City,  Vir- 
ginia, and  approaches  by  Chenton 
(Cherrystone)  Inlet. 

20.  Removing  sunken  vessels  or  craft  ob- 
structing or  endangering  naviga- 
tion. 


EXAMINATIONS  AND  SURVEYS. 


21.  Lincheeter  River,  Maryland. 

22.  Nanticoke  River,  Maryland,  the 

northwest  fork  of  the  same. 

23.  Tangier  Harbor,  Virginia. 

24.  BroM.  Creek  River,  Delaware. 


25.  Turner  Creek,  Maryland. 

26.  La  Trappe  [River],  Maryland. 

27.  Warwick  [Kiver],  Maryland. 

28.  Broad  Creek,  Maryland. 


HARBOR  LINES. 


29.  Establishment  of  harbor  lines  at  New  Castle,  Delaware. 


United  States  Engineer  Opfiob, 

Wilmingtanj  Del.j  July  9j  1891. 

Oenebal:  I  have  the  honor  to  transmit  herewith  the  annual  report 
>r  the  works  of  river  and  harbor  improvement  in  my  charge  for  the  fis- 
J  year  ending  June  30. 1891. 

U35 
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I  was  ably  assisted  dniing  the  year  by  Mr.  A.  Stierle,  assistant  ea- 
gineer.m the prosecntion of  these  works. 

very  resx>ectfallyy  yonr  obedient  servant, 

WM.  F.  Smith, 

United  States  Agent. 
Brig.  Gen,  Thomas  L.  Oasbt, 

Chief  of  EngineerSy  U.  &  A, 


Hi. 

mPEOVEMENT  OF  WILMINGTON  HABBOB,  DELAWAEE. 

The  river  and  harbor  act  of  September  19, 1890,  appropriated  $30,000 
for  th^  improvement  of  this  harbor,  and  on  Jannary  21, 1891,  a  contract 
was  made  with  the  Atlas  Dredging  Company,  of  Wilmington,  DeL,  for 
dredging,  in  accordance  with  the  approved  project.  The  contract  price, 
8  cents  per  cnbic  yard,  measnred  in  scows,  is  an  nn  usually  low  one 
and  permits  of  removing  a  larger  amount  of  material  than  was  contem- 
plated. 

Operations  began  on  February  11, 1891,  above  the  raUroad  bridge  of 
the  branch  of  the  New  Castle  cut-on,  below  the  mouth  of  Brandywine 
Creek^  at  a  point  where  dredging  was  susx>ended  at  the  close  of  opera- 
tions m  1889.  At  the  end  of  the  fiscal  year  235,340  cubic  yards  had 
been  removed,  and  $17,143.39  had  been  exi>ended  making  a  channel 
5.^)0  feet  long  firom  the  place  of  beginning  to  a  point  600  feet  above  the 
Third  Street  Bridge,  150  feet  wide  and  15  feet  deep  at  mean  low  water. 
The  dredged  material  was  mud  and  was  deposited  in  a  cove  of  the  Del- 
aware Erver  below  Edgemoor.  The  work  is  still  in  progress  and  will  be 
completed,  it  is  expected,  by  August  1, 1891. 

The  approved  project  is  for  a  15-foot  low- water  channel  150  feet  wide 
from  the  mouth  of  the  Christiana  Eiver  to  the  Rolling  MiU  Whjfff^  4,750 
feet  above  the  outer  end  of  the  jetty :  100  feet  wide  from  this  wharf  to 
the  Delaware  and  Western  Eailroad  Bridge,  and  75  feet  wide  from  this 
bridge  te  the  pulp  works;  also,  a  channel  12  feet  deep  and  50  feet  wide 
from  the  pulp  works  to  the  Delaware  Eailroad  Bridge,  and  the  constrao- 
tion  of  a  jetty  at  the  mouth  of  the  river.  This  project  was  recom- 
mended by  a  Board  of  Engineers  in  1881,  at  an  estimated  cost  of 
$175,551.  The  construction  of  the  jetty  and  dredgingoperations  were  be- 
gun the  following  year.  On  page  662,  Annual  Eeport  of  the  Chief  of 
Engineers  for  1883,  a  revised  estimate  is  given  for  tiiie  completion  of  the 

S reject.  This  estimate  increases  the  channel  width  of  the  whole  sectioiL 
rom  the  EoUing  Mill  Wbarf  to  the  pulp  works  to  150  feet,  and  makes  no 
provision  for  a  12-foot  channel  frx)m  the  pulp  works  to  tiie  Delaware 
Eailroad  Bridge,  the  total  cost  being  given  at  $191,384,  exclusive  of  the 
cost  of  the  jetty,  which  was  then  nearly  completed. 

A  change  in  the  plan  of  the  jetty  was  made  in  1884,  providing  for  aa 
additional  height  of  4  feet  and  an  extension  of  322  feet  in  length. 

Up  to  the  year  1871  the  General  Government  had  at  various  times 
expended  $32,356  in  improving  the  navigable  channel  of  the  Christians^ 
Elver.  Between  the  years  1871  and  1881  improvements  continued, 
under  a  project  for  a  12-foot  low-water  channel  100  to  200  feet  wide^ 
and  $83,000  were  expended  to  complete  it.    Since  1881  $170,914.44 


have  been  expended,  making  a  total  of  $303,913.83  at  the  close  of  the 
fiscal  year  ending  June  30, 1891. 


I 
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Jus  Qie  river  and  harbor  act  of  Sex>tember  19, 1890,  directs  the  Sec- 
retary of  War  to  appoint  a  commission,  who  shall  make  a  survey  of  the 
tidal  streams  forming  the  harbor  of  Wilmington  and  a  report  and  plan 
m  a  permanent  improvement,  the  usual  recommendation  for  the  appli- 
cation of  any  funds  for  the  fiscal  year  ending  June  30,  1893,  is  omitted. 

Wilmington  is  a  port  of  entrjr  and  in  the  collection  district  of  Delaware.  The 
iisoant  of  revenue  coUected  during  tbe  fiscal  year  ending  June  30^  1801,  is  $15;217.04. 

AMOUNTS  APPROPKIATED. 


By  act  approTed — 

JulvU,  1836 $15,000 

March3,  1837 8,000 

Jnlv7, 1838 9,356 

July  11, 1870 15,000 

JnnelO,  1872 10,000 

March  3,  1873 6,000 

Jime23,  1874 6,000 

March3,  1875 10,000 

An  just  4,  1876 16,000 

JunelS,  1878 7,000 


By  act  approved — 

March  3,  1879 $3,500 

June  14,  1880 10,000 

March  3,  1881 50,000 

By  act  passed  August  2, 1882 50, 000 

By  act  approved — 

July  5,  1884 25,000 

August  5, 1886 18,750 

By  act  of  August  11,  1888 30, 000 

By  act  approved  September  19, 

1890 30,000 


The  sum  of  $2,411.22  of  the  above  appropriations  has  been  carried  to 
tke  aarphis  fond  of  the  Treasury. 


Money  statement. 

%  1,1890,  balance  unexpended $2,835.56 

^laoont  appropriated  by  act  approved  September  19, 1890 30, 000. 00 

32, 835. 56 

'loe  30, 1891,  amount  expended  during  fiscal  year 17, 143. 39 

Jolv  1, 1891,  balance  unexpended 15, 692. 17 

^  1,1891,  outstanding  liabUities $5,365.27 

Joiv  1, 1891|  amount  covered  by  uncompleted  contracts 5, 172. 80 

10,538.07 

Jflly  1,1891,  balance  available 5,154.10 


Amount  (estimated)  required  for  completion  of  existing  project 87, 634. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1893    87, 634. 00 
Sabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
,  harbor  acts  of  1866  and  1867. 


ikinet  of  proposals  received  and  opened  January  IS,  1891^  by  Gen.  Wm,  F.  Smith,  United 
States  Agent,  for  dredging  in  Wilmingt{yn  Harbor,  Delaware, 


Sai 


• 

Name  and  address  of  bidder. 

Time. 

Price  per 

cnbic  vnrd 

Commence. 

Complete. 

measured 
in  8COW8. 

^ank  C.  Somers,  Camden,  N.  J i  Apr.    1,1891 

Ltlas  Dredg^ing  Ctmipany,  WilraLngton,  Del ' do 

t'ational  Dredging  Company,  Wilmington,  Del do 

Sept.  30, 1891 
Juno  30, 1891 
Dec.    1,1891 

Cents. 

Hi 

8 

8.9 

C<  itract  with  Atlas  Dredging  Company. 
ENG  91 72 
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OOMMKBCUI^  9TATI9TI08. 


Marmme  hn$lMe8$  of  WUmh^fUm,  Bel.,  finm  data  kindly  fumUked  hy  Mr.  E.  Ker^kaw, 

karhar  ma8ter,for  the  year  ending  December  SI,  1890. 


I  : 


SftWprodneto 

HaDufiBctiured  prodaote. 


A^Tioaltand  products 
6«n«nl  meioaanc 


idlM 


Total 


ClaM. 


372,947 

U0,050 

3,600 

72,600 


tl,  602,000 

IB.  100, 000 

90,800 

3,630,000 


568,197  I  18,521,800 


VeeeeU  trading  in  WUmSngtan  Harbor,  Delaware, 


GlMsof  vesML 


No. 


PaflMnger  steamer* . 
Fxeiffhf  BtMmeni . . . 

Tngboata 

Sohoonen 


8 
6 
6 

U 


Aggregate 
tonnage. 


Mi 

1,517 


4,267 


Dnft. 


7  8 
4  8 
4       12 


Trips. 


Twioe  s  day  each. 
Daily  and  weekly. 
Constantly. 
Do. 


Number  of  pMssngersoaiExied ; UT.tlA 

VeeeeU  buUt  and  repaired  at  Wilmington,  Del.,  dwring  the  year  ending  June  30, 1891. 


ClsM  of  TsaaeL 


Boflt: 

Passenger  steamers 

freight  stesmers 

Passenger  and  freight  steamers 

Towing  steamer 

Bevenue  steamara 

ScJioonera 

Scows,  barges,  and  floats 

Bepaired: 

Steamers 

Sail  vessels,  barges,  and  scows. . 


No. 

Eegis- 
terad  to- 

tal ton- 

nage. 

3 

1,585 

5 

3,910 

7 

7,302 

2 

284 

1 

280 

1 

1,128 

7 

3,043 

59 

5.192 

99 

20,805 

Draft  oflarg- 
est  vessel 

when  leaving 
ahipyard. 


FeeL 


4i 

12i 


9 


CakmUtted 
maximum 

draft,  when 
loaded,  of 

largest 
built. 


JteC. 


^ 


18* 


These  data  were  AuniBhed  by  the  following  shipbnilding  firms :  The  Harlan  &, 
HoUingsworth  Company^  the  Jaokson  &  Sharp  Company,  the  Posey  &  Jones  Com- 
pany, and  Enoch  Moore. 


bepobt  op  commission  on  impbovement  op  wilmingxon  habbob, 

delawabe. 

United  States  Engineeb  Office, 

Philadelphia^  Pa.^  June  16y  1891, 

The  Commission  constituted  by  Special  Orders,  Ko.  ^^  Headquarters, 
Corps  of  Engineers,  dated  Washington,  D.  C,  September  30, 1890,  to 
consider  and  report  upon  the  improvement  of  the  harbor  of  Wilmington, 
Del.,  under  the  provisions  of  the  river  and  harbor  act  of  September  19, 
1890,  has  tbe  honor  to  submit  the  following  report: 


APreyDu  h — BBpnErr  or  u^TOG  kuitu. 


..f 


-  Kiv. 


.1  Its  r 


lllt.ol'  IIk'  11). 


;:i.iiidywiii.-  ('ri'cU  lH-l«'i-i-ii  its  jrim'timi  rrV^ 
Slri'Ct  Ilridfcc  Tor  llu- |iiir-}Hwiir*-(imjmn* 
iirrciit  mill  lidiil  oIisMTVHliiiriw  Iti  In-  iiiimI<>  I 
.mini  ill  llicl>cla»-,iic  Kiv*T)uliuri'iif  MiL-ruBq 
...iiiilvwii!^,  iiiiii  in  till'  ■■■'iii'li  iifrivfr  near  t" 
i-isHaijc«  i.f  tlif  linii.ii.vwiin'  lui'i  OliristiW  ., 
1'  tcrniiiu'  till'  inflow  iiiUi  tlie  banUi  ll-umsbow 

ft(i  Held  M-ffrk  f(>i-  t}i«>  forPK'iiiik'  ^^^  lu-couiiiUslii'il  in  Niircmlicruid 
mber,    IKW>:    it  was  snliHequi'BtJy  lietfrniitieil  tlmt  ivjck  borings 
'   'It  Mm  viriuitv  uf  Tliiril  Strttjt  Iti-idge,  and  thOHe  wuc« 

1  Hon  til"  till*  m»iis  ol'tlie  survey,  »u<l  tit  the  roqueat  of 

.  thiMiniM-ovoinout,  MierouiniiKHlou  ht'id  » [mblic  lucct* 

I,  IM..  mi  Ffbniiiry  lli,  ISHl.     At  this  iiifctiu(i  tJn 

(  iiiti'ivwti*  til'  Ibp  I'ity  wfii-i-  miiivHfiitfd.  iiini  iirttr  i 

I'tiiidii  u  (K-rieHtil'  i-i'Aniunniis  wa-"  fi'iiiii'iTiiM<-il  (t>tlH 

.  .itiiiu  Ibcfliarjii'lt-r  ami  cxti'Ul  nftln'  ili'sinvl  iiiiprnvi  _ 

:i>  lii'Himiiii;ii'i/,i'<liiMf(iiinw-H:  nit-l'iirmiiMoii  li.v  ilrcduiligof 

III-  ('liiUtiiiiui   liivi'i-  IViitii  itH  iiioiitli  r<i  Ilir  l'>>-l;nviiii'  »tid 

Item   Kiiilioa.l  Hriiipi  ;W0  Iwl  witlf  iind  H  Ut^t  <iw-|i  ut  iiiciiii  low 

■,  aiui   li'iiii  tln-jurr  t(i  IliP  U]j|i*t  I'Milyi'S  ii  i-tiaiiiiiL'l  i;0  I'wt  di^oji; 

i>tt--<^ti<iii  111'  Mie  uliori's  nt'  tlii'  riviT  by  rcvefriwnt  at  iiU  |iiiKvt( 

?  IKTtHiini'iit  wharvns  art-  not  pri-i-Ii'ii;  tbp  foniuilinti  <^l'ji  i-nt-ofF 

Jni{b  Ibe  iii'ik  of  lajiil  8i"{iiiniliiiy  tbp  Bmnilywliic  and  t'liriMtianu, 

■tilt)  fiMiuutiuii  lit'  a  chiuiuE'l  in  tliK  Br)iudywiii»  lAO  iW't  wtd^  luid 

t  dvey  <^oiii  til'  (.'ItriHtJaita  tu  tbo  Murkct  i^treet  Bridgu.    A  <Mpy 

IkKWlutiiiiiH  i.1  ail] icni dill  lii'i'«t«. 

ItKKl'KIPTlllK   IIK  WUMJUR-JliN   0aJIIini[. 

..  k  HivKidiirliuififj'  iiild  llif  Ki'limuw  Hiverata  point  ahoilt 
_  1  below  llif  lity  or  I'liiliidf-li'hia.  Oiu-  iind  h  hulf  luilps  alwvi! 
illtfa  iJt  till-  .-.iillni-iiri.  .,r  Hi':md.\  «-iiii-  Vn:<:k.  and  tin-  (.'ity  of  Wtl- 
iw  !iinit.-.l  ti]>oi>  Ml.-  !iiv;i  iliiv.-l|>  vest  of  (In-  iniictiou  (,C  Ihew 
Till'  harlioi'  uf  Wilttiii.ui.in  iii.liidrs  ab'ua  t  l^tl<'^^  -if  tlif 
~"*>fr  >ili..v.-  its  |iiii.-lioi.  "itii  lln-  llfliiwaf.-,  iiini  ■-'  iiiUf*of" 
Vflav  *"i(-i-k  ul"i\»'  iu  i'iiiitlui^ui.-«  wiLli  Uih  Cbctsbauu, 
iJrtMui  till!  Diuutb  and  thu  appvr  part  of  tUu  karbur  uu  Ibc  i^bcia- 
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tiana  9^600  linear  feet  of  the  left  bank  is  covered  by  wharfing  and  re- 
vetment, and  about  10,000  feet  by  earth  dikes ;  on  the  right  bank  2,000 
linear  feet  is  covered  by  wharflng,  and  the  remaining  17,500  linear  feet 
by  earth  dikes.  The  principal  wharves  of  the  city  are  assembled  alon^ 
the  upper  2  miles  of  the  left  bank.  A  few  wharves  have  been  built  at 
detached  localities  on  the  upper  half  of  the  Brandywine,  the  remainder 
of  the  shore  line  being  covered  by  dikes  similar  to  those  on  the  Chris- 
tiana. 

The  land  dikes  form  the  high-water  bank  of  the  streams,  and  protect 
the  adjacent  meadow  lands,  w^hich  have  a  general  elevation  of  about  3 
feet  above  low  water,  from  overflow.  These  dikes  ere  built  to  a  height 
of  about  4  feet  above  ordinary  high  water  and  their  river  8loi)e8  are 
protected  against  the  wash  of  the  currents  by  a  random  stone  fac- 
ing. Between  the  low-water  line  and  the  foot  of  the  dikes  there  is 
usually  a  berme  of  from  50  to  150  feet,  which  has  been  raised  by  river 
deposits  since  the  dikes  were  built  to  an  elevation  2  or  3  feet  above  the 
natural  surface  of  the  shore. 

Within  the  limits  of  the  harbor  of  Wilmington  the  Christiana  is 
crossed  by  the  following  drawbridges: 


Name  of  bridge. 


PhiladelpliiAt  WOmJjigtoii  and  Baltimore  RaUroad  (branch  line) 

Third  Street  Highway  Bridee 

Karket  Street  Highway  Bridge 

Delaware  and  WeBtem  Railroad 

Philadelphia^  Wilmington  and  Baltimore  Kailroad  Cut-ofl 

Wilmington  and  Kortnem  Bailroad , 


Distance 
frcnn 

Nnmber 

2* 

mouth. 

of  apans. 

Mile^. 

1.0 

2 

2.0 

2 

2.7 

o 

ft* 

3.2 

2 

3.5 

2 

3.6 

2 

Width  of 

clear 
opening. 


Feet. 


90 
90 
100 
65 
65 
65 


Within  the  same  limits  the  Brandywine  is  crossed  by  two  bridges; 
the  main  line  of  the  Philadelphia,  Wilmington  and  Baltimore  Eailroad. 
with  two  draw  spans  each,  with  a  clear  opening  of  35  feet;  and  the 
Eleventh  Street  Highway  Bridge,  with  two  spans  of  40  feet  ojiening. 

About  12  miles  above  its  mouth  the  Chiistiana  Kiver  divides  into 
three  branches,  viz :  Eed  Clay  Creek,  flowing  from  the  north;  White 
Clay  Creek,  from  the  west;  and  Clu:istiana  Creek  from  the  southwest. 
Tidal  influence  extends  to  dams  about  2  miles  above  the  junction  of 
these  affluents,  or  to  a  point  about  14  miles  above  the  mouth  of  the 
Christiana  River.  The  headwaters  of  these  streams  are  near  the  bound- 
ary line  between  Delaware  and  Maryland  at  an  elevation  of  about  100 
feet  above  sea  level. 

The  Brandywine  has  its  origin  in  the  northern  part  of  Chester  County, 
Pa.,  at  an  elevation  of  about  500  feet  above  the  sea,  and  flowing  south- 
easterly discharges  into  Christiana  River  about  1^  miles  above  the 
mouth  of  the  latter.  Tidal  influence  extends  upon  the  Brandj^ine  to 
the  lower  dam,  or  about  2  miles  above  its  mouth. 

An  approximate  determination  of  the  quantity  of  water  in  these 
streams  coming  from  above  tidal  influence  during  their  average  low- 
water  stages  gave  for  Christiana  River  about  90  cubic  feet  and  for 
Brandywine  Creek  about  140  cubic  feet  per  second.  No  api>roximation 
of  their  freshet  discbarges  has  been  possible,  but  in  general  terms  it  may 
be  said  that  the  freshets  in  the  former  stream  are  very  moderate,  Avhile 
ill  the  latter  they  aie  more  marked,  and  have  sometimes  inundatyed 
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;..  K..„i.-  .M.i  -Tftpt.  ftway  hridgea  upoti  it*  Iowa- 

<iiI)iieii<:eoii  thnlJhriatiimatlurjnK 
'■■It.,  to  the  tloo(I'tid«  volume  wbich 
1  r;in(lywiiifi adiJ-s  about  JO  per  feiil. 
,  ;i(  its  iiii.iifti,  wliilf  lilt  I'utirovol-  ■ 

■  hiitli  sfiwiiiiM  i«  iihiiiit  10  ]H-rf*.'iit.i 
■  llii-b;isiii.     Tlii'^  L;tli>i  if.  fuiiiidwl 

■         .  .■  .i.idr-l   1 ■■■     !■-  til.- 

..,.,.  ;..  ..■,.-  ■i-abmil. 

■  ;,     ,;  :'iilNi'-iM.-'j!'i...|l,  :!,.  ' .1  ilnii'dy- 

ilLinia.  wliii;li  would  art  at*  ^seUliiit;  l,>;i--iiix,  irxt'ept 

|ji:l»,  thereby  rlejiriving  tiie  water  of  «ny  ]atg«  qiian- 

■  ■".•'  I'Jii^  t*>  the  phypical  characWriKticB  of  the  luu 

■  i;ti  the  nurvey  made  uiidur  tlio  direi-fion  of 

■  ')<■  which  immediatt'ly  iollows  u  coiiiitari»«ii 

II-  Mid  Befitionfl  of  the  Ohristiaiiu  Kiver  ffora 

■  v.-..r«  iS35,  1880,  and  18»0. 


Cbriiliana  RiiMr/rom  mmhXA  to  Vppsr  Railruat!  Briigt. 


w- 

Widthi  <ir»ctlni>. 

Amof  McUou. 

L... 

LowxUt 

HighwMor. 

I^  W.h«- 

BlEhi»» 

■ 

1». 

i«i. 

IHM. 

im. 

1880. 

IBM, 

IBIS,    1  lr«i     i    iW    , 

M^     1     1S«,    1 

isw. 

1 

r„ 

i-  ■ 

; 

Hid 

I''"'*''l   '"™i 

--.-      t-Uilj 

ftHboTH  tablu  the  GhriBtiana  Biver  ia  divided  into  the  folloiring. 

B  A  ipdodDfl  t'roiD  mouth  uf  ChrUIiAna  tu  month  or  itmiulywlD*. 
~  ■     "uiliH  from  Dioalh  of  Itrnndy^Hnii  to  ITilrd  SMmI  Hrl>lg«. 
-•'      fir,m  TUliil  Sttcel;  Bridce  to  Mtrkel  Strsel  Britl^*-. 

'>tii  MuTk»t  Slruet  Utidge  t«  Uelavuv  and  WmMri  RAllrOBd 

iirii  Dvlavaru  anU  Weatern  Biiitrtind  Dtidge  to  XVII mill gloa 

b  survey  »t  iS3i5  did  not  extend  above  Mw-kot  fitrotit  Bridge,  buDve 
'  lOQH  abuve  tfiat  point  for  ViSb  are  not  puKSlble. 

Artat  of  Mai  luutn. 

BqiurtlMt. 
AbT  hMilii  un  CbriMifttia  to  Wl  I  mi  net  on  aiiA  Norlhnm  Rdllroiul 

a,3OO.000 

— :    -7(1  Vurthum  KnilTonil  KriilKolrithtMiinnlh  nf  llrnnil}'- 

.1,40(1,1X10 

Ummiywini' tomoiithiif  Bi-oiidrwiiiB 3,  ilH),000 

,  irtnelolUoutliDf  CbriatUuin S,SOO,lKKI 

■  Ml  ti'la.1  liiuin ai. 600.000 
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Tidal  rohntirn. 

rnWo  fe«ts 

Frbm  above  tidal  inflnence  on  Christ  i.nia 4,000,000 

From  bead  of  tidal  basin  on  Christiana  l4>  Wihiiin;rtoii   ;iinl 

Northern  Railroad  Bridge 44.««K),(MX) 

From  Wilmington  and  Northern  liailroad  Bridge  to    tlie 

month  of  Brandy  wine 29, 600, 000 

From  head  of  tidal  basin  to  month  of  Brandy  wine 16, 400, 000 

From  month  of  Brandywine  to  mouth  of  ChriBtiana 19, 400, 000 

Total  flood  tide  Tolnme - 110,000,000 

From  above  tidal  influence  on  Brandywine 6, 400, 000 

Total  ebb  tide  volume 120,400,000 

Tidal  elements. 


Locality. 


At  month  of  Christiana 

At  mouth  of  BTandywine 

At  Eleventh  Street  Bridge  on  Brandy- 
"wino ".. 

At  Third  Street  Bridge  on  Christiana  . 

At  Wilmington  and  Northern  Kailroad 
Bridge  on  Christiiuia 

At  Delaware  Railroad  Bridge  on  Chris- 
tiana   

At  Newport  on  Christiana 

At  bead  of  basin  on  Christiana 


Distance 

from 

month  of 

Christiana. 


MileM. 
0.0 
1.8 

2.8 
1.9 

3.6 

5.1 

8.1 
14.0 


Establishment. 


H.  W. 


h.  fn. 

11  55 

11  58 

12  11 
12  07 

12  17 

12  30 

13  05 

14  21 


L.  W. 


19    2i    I 
19    17 

19    29 


Duration. 


Flood. 


A.  771'.  I  A.  fit. 
19  03  '  5  U 
19    12  5    ]0 


5  10 

6  U 

5    12 


19  42  5    12 

20  (►5     .       5    24 

21  20  5    25 


Ebb, 


h.  m. 

7  10 

7  14 

7  14 

7  10 

7  12 

7  12 

7  00 

6  59 


Bange. 


6.0 

6.0 

6.0 
6.0 

5.0 

5.8 
5.8 
4.5 


A  survey  of  Brandywine  Creek  was  made  in  188^3  under  the  direction 
of  the  late  Lieut.  Col.  G.  Weitzel,  Cori)s  of  Eng^iueers,  from  its  mouth 
to  Market  Street  Bridge,  which  is  practically  tlie  extent  of  tidal  influ- 
ence and  the  navigable  i)art  of  the  stream.  During  the  survey  of  ISIH) 
a  number  of  cross  sections  of  the  Brandywine  wcut*  taken,  and  by  a 
comparison  of  these  cross  sections  with  the  survey  of  1883  it  was  deter- 
mined that  no  essential  change  had  occurred  since  188^3,  consequently 
the  data  furnished  by  that  survey  has  been  used  by  the  Commission  iii 
that  which  follows: 

Mean  widths  and  sections  of  Brandymne  CrecJc. 


Widths. 

Sections. 

Localities. 

Low 

wator. 

Hiffh 

wat«»r. 

TiOW 
water. 

High 
WHt4jr, 

Betweoii  mouth  of  Bramly  wint^  and  ElovcMitli  Strcot  Bridge 

Ikstwc'ien  Eleventli  Strot't  and  Afarktit  Street  Bridge 

Feet. 

200 

Feet. 
275 
300 

Sq.feet. 
530 
650 

Sq.feet. 
I,7tt0 
2,300 

CURRENT   OBSERVATIONS  AND  VELOCITIES. 


The  mean  velocities  in  the  Christiana,  as  determined  by  dividing  the 
mean  discharge  per  second  by  the  half  tide  area  of  the  sections,  gives 
for  the  flood  tide  velocities  varying  from  0.9  foot  to  1  foot  per  secx)nd 
and  for  the  ebb  velocities  varying  from  0.85  to  0.87  foot  per  second. 
The  mean  veJocities  in  the  Brand>^wine,  obtained  by  a  similar  method, 
give  flood  and  ebb-tide  velocities  of  practically  the  same  intensity,  those 
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■'»■  tiiJFil  Af  H  r()or,fii  A  potutaboiit  i,(M>i)feRr 
:  u*.  vf  A.  foot,  ftod  ftt  th«  nklddttt  of  the  haitln 


i'iih]  hy  niHl-tleiilh  tloatA  (M;c»rr«!<l  wlieu  tli6 
1^  to  ii  liooTH  old  And  vrere  ah  roUowB: 


vlooitiia 

lU>i«BIIt 
.|.b 

^^!iM«>T<t>tnmitbi>fClirt*Uai> 

■■'1 

HtafisaKS:"™*'"'*"™''"''' 

'»J 

i  velocities  in  GhrisHiimi  Unn  ,< 
ftto  exist  In  tli«  Delawure  Biver  atiUi^r 


.-  .iiFiMii  oiio-half  of  thoi 
iimilar  uouditions. 


BI83G,  1837,  ami  1838,  *32,35fi  w(w  ftpp'^upiiated  for  the  fmpTOVP- 
W  of  Wilmington  HaThor.  In  the  wiirliing  iwaHoii  of  183fl,MiOor 
a  Bnche  atateH  that  13,1)18  cnhic-  yards  wm-e  rpinoved  friua  tlir 
n  Eiver  by  dredging.  Of  this  nnioiint  3,505  rubicyard*  wi-n- 
M'tti  tVoiQ  the  t)ar  at  the  inontlt,  and  the  remainder  IVoui  tin-  .'{.'iIMI 
nfret  of  channel  dirwHy  below  Market  Street  BridRe.  The  )ie|illi 
"■"I  fii^ii.lt-d  avfu^e.I  of  Ifi  feet  draft,  t*)  pass  mil,  of 
'K'^ting  that  there  mii»t  bare  be«D  tOfnetin 
i^iiiel  at  low  wafer. 
-  ■-■-  were  made  nuMI  ii)>|*ropriation8  weru  tv- 
n-ii  ii  [.iiijcit.  wflj*  adopted  fur  tlif  funnutfuii  by  dnnlji- 
ttrlnuinel  IM  leer  wide  and  12  fi^et  de^p  at  ineim  low  water  IVoiu 
umth  M  a  short,  diwtiinee  above  Market  Street  Bridgt>.  Under  this 
Ifework  \v:ts  i:i] lied  nil  iiutfl  1880,  removing  about  2W,0lH>  i:ubi« 
!  ■  '.■  the  ehannel  a  dept  h  of  lii  f«eti  with  widths 

%C'-  '  eKi>anded  tlio  orqjfwttoinL-huU-  Lhftfiirma- 

.  Ill'  month  and  the  I'olp  Work*,  from  IW  to 

■b-vide  iHi.i  l."i  I'eei,  di'ep  at  mean  h»w  water,  aud  a  chaimol  50  fwt 

[»aiK]  12  feet  deep  IVoni  the  Pnip  Works  to  the  r>e!iiwftre  Kailroad 

Tilt' pr'yecl  involved  the  reinuval  of  4.Sl.(«)l)  cnbic  yards  of 

i  material  and  'tis  <;nbic  yards  of  rock  uearTliii-d  Strewl  BridgiS 

eoontitnictiQn  of  ajetty  about  1,800  feet  in  leugtl*  iit  the  mnutli 

fft  river. 

toprojfwt  was  referred  to  a  Board  of  En^neers,  w-iio,  while  gener- 
OOciirrinRWitb  Colonel  Macomb  in  his  views  that  theiniprovennmt 
ttbfi  obtained  l)y  dredging,  did  not  feel  eoiifident  llial  snuh  uchau- 
EQutd  he  niaintiiintxl  by  the  erosive  iw^i'iii  ul  tlie  enrrt-nte,  but 
i  that  »uwh  deepening  beyond  the  nalunil  bed  of  ihf  atriuun 
plluwod  in  time  by  a  reshoalingof  Iho  dredgi-d  area.  (lie- 
■Chief  of  linKineers,  1881,  pnge7"7,'  imj,  jntge  776.) 
Tl  protect,  and  uj*  to  I  he  close  of  the  worldngseiwon  of  18S1, 
'D  cnbie  yards  of  material  were  removal  anarhe  jottj-atthe 
a  extt'ndi'd  to  a  h-ngtli  of  about  1 ,800  feet. 
i  1883,  under  the  rtMiomniendation  of  Lieut.  Col.  CI.  Weitxel,  the 
-    J jiirUiet  (utpanded,  eo  aa  to  grovid?  for  a..c'        '  ""  -   * 


■ 

■ 


1 


I 
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wide  and  15  feet  deep  at  mean  low  water,  from  the  mouth  to  the  pulp 
I  works.    In  this  modification  of  the  project  of  1881,  the  depth  of  the 

proposed  channel  remained  the  same,  the  width  only  being  changed. 

Subsequently  it  was  proposed  to  raise  the  height  of  the  existing  jetty 

and  extend  it  for  a  fsurther  distance  of  about  300  feet. 
From  the  adoption  of  this  modified  project  in  1884  to  the  dose  of  the 

past  season,  about  378,000  cubic  yards  of  material  were  removed. 
.  '  The  following  statement  shows  the  localities  and  quantities  of  mate- 

f  :  rial  removed  by  dredging  from  the  commencement  of  the  improvement 

to  the  close  of  the  season  of  1890. 


SUMICABT  OF  DREDOINO. 

Cnbic  yard*.  CnUc  yarda. 

1839  From  Market  Street  Bridge  to  3,500  feet  below 10, 013 

Baratmoath 3,505 


1871  From  Third  Street  Bridge  to  1,700  feet  aboTe  >  oq  of)i^ 

From  outer  bar  to  2,700  feet  above S   <>»,ww 

1873  From  mouth  of  Brand ywine  to  1,100  feet  below 2, 900 

From  Third  Street  Bridge  to  1,500  feet  above 17, 310 

At  and  just  above  Market  Street  Bridge 3,855 

1876  At  outer  bar 12,000 

From  Third  Street  Bridge  to  1,200  feet  above 14, 007 

Just  above  Market  Street  Bridge 4,070 

1877  From  mouth  to  1,500  feet  above 33,000 

From  1,200  feet  below  Brandy  wine  to  1,600  feet  below 22, 000 

From  mouth  of  Brandywine  to  700  feet  above  Third  Street 

Bridge 26,000 

From  Market  Street  Bridge  to  600  feet  above 7,000 

1878  At  outer  bar 35,630 

1879  From  mouth  to  1,200  feet  above 29,000 

Just  above  mouth  Brandywine 

1882  From  500  feet  below  Third  Street  Bridge  to  pulp  works 38, 290 

From  outer  end  jetty  to  2,500  feet  inside 107, 006 

1883  From  Delaware  and  Western  Railroad  to  pulp  works 12, 552 

1885  At  outer  end  of  jetty 9,570 

1886  At  Market  Street  Bridge 3,650 

1887  From  outer  jetty  to  Market  Street  bridge 199,898 

1889  From  outer  end  jetty  to  mouth  Brandywine 165, 214 


•13,518 


1245,772 


tl57,848 


$378,332 


Total  removed  by  dredging 795,470 

PBESENT  CONDITION  OF  THE  HABBOB. 

At  the  outer  end  of  the  jetty  there  is  found  a  12-foot  channel  about 
35  feet  wide;  250  feet  inside  the  15-foot  channel  practically  begins  and 
continues  to  a  point  about  600  feet  below  the  railroad  bridge,  or  for  a 
distance  of  6,500  feet;  in  this  reach  the  15-foot  channel  varies  from  50 
to  125  feet  in  width;  thence  to  the  mouth  of  the  Brandywine,  a  distance 
of  2,000  feet,  there  is  a  channel  from  12  to  14  feet  deep  and  fiom  50  to  150 
feet  wide.  JDirectly  opposite  the  mouth  of  the  Brandywine  the  12-foot 
channel  disai)pear8  for  a  short  distance,  but  after  being  resumed  con- 
tinues for  a  distance  of  3,000  feet  with  widths  varying  from  50  to  125 
feet;  for  parts  of  this  distance  a  narrow  15-foot  channel  is  found.  The 
succeeding  500  feet  extends  to  the  Third  Street  Bridge,  and  in  this  reach 
the  channel  shoals  to  a  depth  of  10  feet  with  a  width  of  about  125  feet. 
Above  the  Third  Street  Bridge  the  12-foot  channel  is  resumed  for  a  dis- 
tance of  2,000  feet,  with  a  width  of  from  50  to  100  feet.    The  succeeding 

•  Project,  1839.  t  Project,  1870.  j  Project,  1881.  }  Project,  1883. 
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..1[V 

>  I'wt  Willi.'. 

hnrizini;  tlie  foregoing  it  is  found  tbat  in  the  21.000  re«l.  of 

'  ontpr  end  of  the  .(etty  anil  tlie  pulp  works  there 

■  1 '  t-  „  ,1  rliiinnel,  2,i)00  feet  of  12  to  U  foot  cbttnneJ, 

i,  3,000  fftflt  of  lO-foot  channel,  and  3,00U  feet 

■     ■'■AS  ciredginB,  it  ia  fuiiinl  rliat.  in  ISA:.'  tlu'  0,000 

n'n,<twe«n  tSft Third  Si,.       I    :  Ij. 

idged  to  a  depth  of  12  fpet.     Iir  t 

fetwwn  the  onter  end  of  the  jet  t\ 

n  depth  of  IB  feet,  and  in  i^-^ '     i  "  ! 

wwn  theouterendof  the  jetty  and  thuiiigutli  of  iIj. 
fc  isas  again  dredged  to  a  depth  of  lu  feet  in  a  ehaunel  ir>i> ' 
■ii  improvement  of  IJrandywine  Creek  liaa  been  made  hy 
jnent.     Alter  paaaing  the  bar  at  it«  mouth,  which  earrien  1.  s^.  . — ..  J 
I  depth  at  mean  low  water,  a  channel  extends  to  the  head  of  tidal 
peiii-f\  a  liJHtanee  of  about  il  miles,  with  a  low  water  depth  of  from 
1 4  fe*t,  and  with  a  width  of  trom  150  to  75  feet,  except  at  two  locol- 
r  the  head  of  navigation ,  where  the  depth  ia  letsii  t  lian  3  feeC 

PLANS  6P  IMPEOVEMKNT. 

i  t  1883,  nnder  whieh  work  has  heen  in  progrpBs  sinco 
■  forniatioii  by  drt^dging  of  n  I'haiinel  l^i  fei'l  dtt^put 
Lttd  l.Mi  fwt  wide,  ext^giditiji  from  thi>  Jelty  iil  tb« 
I  -nana  Bivcr  to  the  pnlp  woilfc,  i»r  for  a  djsUuiuc  "f 
'  iiiaiut«iianoe  of  tlie  iihanni'l  uvi^r  the  iiiiU!i'  bar  tu  Im 
111  ofa  jetty  extending  into  the  Delaware  Klvcr  from 
1  the  Cbristianit  River.  This  jittty  has  bi^iu  buili  for 
:  1,800  feet 

1  im-iiitii.iiin  of  a  chnimel  150  feet  wide  at  tlie  bottom,  with  «ltie 
s  of  1  nn  5,  woald  reqiure  the  removal  of  OOO.OoO  cubic  yardn,  pla<^ 
— meat,  or  720,OO<»  cubic  yards,  Hcow  meaanreoient,  dest^rlbcdM 

im.im 

183,000 

'jofi.nm 

..    .    1(11,000 

--.    im.mt 

...  720,000 

.  f  pr((iect  would  furtlier  involve  tho  [■(.■muvul  oi'  .'i(u  oabic  yards  of 
JtRwk  from  an  area  of  ?>,2(H}  ^rjuiue  feet  iibove  Third  Htreet  Bridge 
laii  iirfii  i.f  of  .5,500  square  feet  below  Third  Street  Bridge. 
'    list  of  ttiia  work  is  as  follows  : 

riiiiil  Htiiteand.Ht  Ifirwit* MOlIUII 

I  -!Uiilmirl|ir»yo],  »t3l>ci-nt» KI.nM 

'.  lit  810 8,100 

i.og-.iii:ir« „ 12,900 

1   Total » „ 10,1300 
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The  formation  of  a  channel  150  feet  wide  and  2i  feetdeep  at  mean  low 
water  from  the  mouth  to  the  Delaware  and  Western  Railroad  Bridge 
and  from  thence,  to  the  pnlp  works  20  feet  deep  would  require  the  re- 
moval of  the  following  : 

Cabie  yards. 

Section  A 1,000,000 

Section  B 610,000 

Section  C   700,000 

Section  D 380,000 

Section  E 340,000 

Total   3,090,000 

Such  a  project  would  involve  the  removal  of  8,300  cubic  yards  of  rock 
from  are  as  of  about  22,000  square  feet  each  above  and  below  Third  Street 
Bridge. 

Thie^  estimated  cost  of  this  work  is  as  follows  : 

1,670,000  cnbic  yards  of  mud  and  sand,  at  15  cents $250,500 

700,000  cubic  yards  of  sand,  and  gravel,  at  20  cents 140,000 

720.000  cubic  yards  of  sand  and  gravely  at  25  cents 180, 000 

8.300  cubic  yards  of  rock  at  $15 124,500 

Contingencies 69,000 

Total  764,000 

In  the  resolutions  ado])ted  by  the  leadinjj  comm(^rcial  int/crests  of 
Wilmington  on  Febniary  9,  1891,  and  submitted  to  tiie  Commission  at 
their  public  meeting  of  February  16,  1891,  it  was  stated  that  the  desired 
improvement  of  Wilmington  Harbor  co\'fered  a  channel  in  the  Christi- 
ana River  300  feet  wide  and  24  feet  deep  from  the  mouth  to  the  Dela- 
ware and  Western  Eailroad  Bridge,  and  from  thence  to  the  pulp  works 
a  channel  of  the  same  width  and  not  leas  than  20  feet  deep. 

The  resolutions  further  stated  that  the  Brandywine  should  be  im- 
proved by  the  formation  of  a  cut-off  through  the  neck  of  laud  near  the 
property  of  the  Jackson-Sharp  Company,  thereby  connecting  the  Bran- 
dywine and  Christiana  at  this  point,  and  the  formation  of  a  channel  10 
feet  deep  at  mean  low  water  and  150  feet  wide  from  deep  water  in  the 
01u*istiana  to  the  Market  Street  Bridge. 

The  Commission  presents  an  estimate  for  the  formation  by  dredging 
of  a  channel  in  the  Christiana  of  the  desired  depth  of  20  and  24  feet, 
bnt  reduces  it/S  width  to  150  feet,  for  reasons  given  in  a  subsequent  part 
of  tliia  report. 

The  very  small  natural  capacity  of  the  Brandywine,  the  presence  of 
large  quantities  of  rock  in  its  bed,  and  the  limited  character  of  its  tidal 
volume,  preclude  the  possibility  of  any  marked  improvement  of  its  chan- 
nel except  at  a  very  considerable  cost,  and  without  assurance  that  such 
an  improvement  would  be  permanent.  It  is  quite  i)ossible  that  the 
formation  of  the  i)rop()sed  cut-off  might  be  a  material  improvement,  but, 
when  to  the  previous  difficulties  are  added  the  complications  involved 
in  the  oi)ening  of  a  new  and  the  closing  of  the  old  mouth  of  the  stream, 
it  seems  best,  in  the  judgment  of  the  Commission,  to  postpone  the  im- 
provement of  the  Brandywine  (except  at  the  mouth,  as  proposed  in 
anotlier  part  of  the  re])ort),  until  that  part  of  the  harbor  covered  by  the 
Christiana  shall  have  been  improved  beyond  its  present  capacity. 

MAINTENANCE  OF  THE  CHANNEL. 

For  reasons  which  are  fully  investigated  in  another  part  of  this 
report  the  tidal  forces  alone,  under  the  present  conditions,  have  not  suf- 


I  ,ii(i8  will  HOW  n-quire  to  br  niroovod  l«  lonii 
.nitrating  tliat  tliwrp  has  !«■•■«  a  deposit  <if 
( iibic  yattlit  flinci!  1883. 

,s  as  to  tUr  iloiM>»ilion  of  niali-rinl  m  Ih*  Dt'tl 
lined  bv  a  i-ompuiison  of  Ibc  low-watw  aec- 
I.  I'lo  takeiiin  fonncetioitwitblla-dmliiiiiirdoiie 

tu-  tbi'  iiil.n al.,  i  -i.l.''  lo'  1880,  and  ISail  to  I8««,  tliu  data  for  »1ililU 
fen™85!i7nt;J;S«>0..u1,iej..d.»or»„™ovrfH^ 
I,  ™mraJi«,n  of  th«  low  inter  m-liol,.  of  18.'I5  n,..i  1.--"  Hi-  r..nnl 
,  evou  atlor  tlua  qnantity  ot  niiilerial  bad  I'pen  I  i  . 
jof  Beclion  wltlivulent  to  a  volnnie  ot  L'KD.tHto  " 

lof  tUeriveibewceolbeuionllinnd  M«il.flhli; 
I  that  between  these  dateatbere  had  been  a  idionli  I.  i"- 

l*twften  1880  and  1890  JiSdlOOO  enbic  yards  wtTe  amoved  liy  dredg- 
"'TeoniJ^^rlSi  of  the  low-wa.er  ^^ion.  of  •««' »"J  f  ™  *:™; 
t  adet  the  removal  of  this  quantity  ot.nnlepial  lliere  »a«  «tjll  alo«> 
™lmn;eqnalto:>i;.lHKleiil.leynrd».    Henee Iwtwe.-n  th.se dates tbero 


iT,.>»it,'.l  in  the  l,ed  of  the  river  about  l,lllll,t«H>  f ii  »,  yard,  ol 
iriS  "  f  wl.i,  ■,  t«i.i«iO  ral.ie  yanis  bad  been  removed  l.y  d.«1|jin(t, 
Si  at  I  lii«  dole  nljout  iiOO.WHl  euldc  y«rd»  yet  U,  le  teinuved  lo  r.- 
,  airiver  to  the  eoodition  of  18:15.    This  loss  ol'  mtn.nal  ai™  i. 

:;'::^'„^ft"ii;e?ss;.Krr  b.-!.!  or  ti,e,je.ty  a».i  -he 

,"T.   I.  about  800,000  square  yard..     If  the  beloreinenUomvl 

D  cubic  yards  of  estimated  deposit  be  appli.'d  nnitonidy  t"  Uus 

511  represent  ft  depth  of  about  4  feet.  ,  -  ■. 

We  surveys  »ro  too  tar  apart  to  permit  any  vmt  .le«ilite  ™«i- 

tM  to  the  annual  rale  of  shoalinei  it  la  prolialJe  that  the  rote 

'm  .constant,  but  rather  dependent  upra.  the  yearly  anviont  .if 

I  Oiilbeseetlim  between  the  month  and  the  Brandywiuis  a .listan.* of 
«ot  l,m<  feet,  there  was  removed  by  dredgmebetweenlBSJ  ami  18SW 
Sut  380,000  eubie  .yard..  Tbis  residte.  n,  a  K!''''  7''»  .  ?  "^'"J 
Oil  eiil  I,'  yards  of  volume,  leavins  a  balanee  ill  .U5,I«I0  culno  y»i>M 
_e  aee.mnt«<I  for  as  tb..  result,  of  sh..aliug,  .ir  an  average  Bina«l  lie- 
sit  of  alstnt  40,(H»0  eubie  varda. 

i  K»"  Aug,.«  an.1   ineember,  1S80,  1.1.-..I enb.e  yar.la  wer,.  ,* 

'   „ed  tatwee/t .ot.aeod.,fti,eje,,janJtbe,,,..,,rtol    l,e     ratjdy. 

n*  in  the  fonnntion  of  a  ebannel  bal  ieet  wide  and  l.i  leet  .ie*.p. 
"^"i  made  in  l>«:eml,er.  189.1,  allow,  tlmt  115,1100  eubie  yards 
ddieonire  lo  be  i-emoved  at  tl.e  latter-  dale  to  form  a  .hann.,  ,.f  the 
Siiensions  botw.«i.  the  I"i«ta  name.1.    Thl.  would  ,mlle»l»  a 
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shoaling  of  115,000  cubic  yards  between  December,  1889,  and  Decem- 
ber, 1800. 

Since  the  length  of  the  reach  of  river  between  the.  mouth  of  the 
Christiana  and  the  junction  of  the  Brandywine  is  about  one-third  of  the 
distance  between  the  mouth  and  the  pulp  works,  it  might  be  assumed 
from  these  latter  determinations  that  the  annual  rate  of  shoaling  would 
be  from  120,000  to  160,000  cubic  yards.  Such  a  conclusion  woiSd  only 
be  justified  on  the  assumption  that  all  parts  of  the  improved  channel 
possess  equal  ability  to  maintain  an  improved  channel  of  the  dimen- 
sions named  ^  that  such  is  not  the  case  must  be  inferred  from  the 
following: 

After  the  formation  of  such  a  channel  the  ability  of  the  river  to 
maintain  the  improved  section  at  any  point  would  be  dependent  upon 
the  tidal  velocities,  or,  in  other  words,  upon  the  tidal  volume  passing 
that  point. 

The  following  table  shows  the  present  relation  between  the  ebb-tide 
volumes  passing  the  middle  point  of  the  several  reaches  of  the  river 
and  the  mean  low-water  cross  section  of  these  reaches: 


Localities. 


Section  A 
Section  B 
Section  C 
Section  B 
Section  £ 


Ebb4id6 
▼olnmet. 


Ou.  feet. 

1U,00<»,000 
74, 000.  ODD 
05,000,000 
60,000,000 
54,000,000 


Mean 
low- 
water 
cross  see- 
tion. 


Sq./tet. 
3, 920 
2,760 

•  2,360 
2,240 
1,700 


Batiofl. 


Tidal 
▼olumea. 


1.00 

.67 

.53 

.48 


Low- 
water 
sections. 


1.00 
.70 
.00 

.45 


The  nearly  similar  ratios  between  tidal  volumes  and  low-water 
sections  in  tifie  preceding  table  clearly  indicate  the  existing  relation 
between  present  tidal  volumes  and  cross  sections,  and  permits  the  as- 
sumption that,  while  other  conditions  remain  unchanged,  any  increase 
of  the  latter  without  a  corresponding  increase  of  the  former  would  not 
be  permanent. 

Since  the  tidal  volume  is  measured  directly  by  the  product  of  the 
area  of  the  basin  by  the  range  of  the  tide  over  that  area,  it  foUows  that 
no  increase  of  tidal  volume  can  be  obtained  without  increasing  one  or 
both  of  these  factors.  The  simple  increase  of  channel  depths  by  dredg- 
ing will  not  add  to  the  area  of  the  basui,  and  since  the  present  range 
of  the  tide  is  equal  for  all  parts  of  the  basin  between  the  moutb  and 
Newport,  a  distance  of  8  miles,  but  little  can  be  anticipated  in  the  way 
of  iQcreased  range. 

The  formation  of  a  15-foot  channel  150  feet  wide  would  increase  the 
existing  low- water  cross  section  to  the  following: 


Localities. 


Section  A 
Section  B 
Section  C 
Section  D 
Section  E 


Present 
section. 


Sq.fe«t. 
3,920 
2,760 
2,360 
2,240 
1,760 


Increase. 


Sq./eet. 

280 

800 

1,200 

1,020 

1,428 


Improved 
section. 


Sq./eet. 
4, 200 
3,5t)0 
3,560 
8,260 
8,188 


Batios. 


Present. 


1.00 
.70 
.58 
.53 
.48 


New. 


1.00 
.85 
.85 
.•78 
.76 


Present 
to  new. 


1.07 
1.29 
1.50 
1.45 
L84 
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If  the  existiix^  sections  be  assomed  to  be  iir  ad|JTi6tmeiit  with  the 
tidal  forces  passing  through  them,  it  will  be  seen  from  the  above  table 
that  to  maintain  the  improved  sections  these  tidal  forces  would  have 
to  be  increased  7  per  cent,  on  the  lower,  60  per  cent,  on  the  middle, 
and  84  per  cent,  on  the  upper  reach.  Without  such  an  increase  in  the 
maintaining  power  of  the  river  the  rate  of  shoaling  would  be  greatly 
increased  beyond  that  which  now  exists,  and  consequently  any  esti- 
Biate  ba^ed  on  the  present  rate  of  shoaling,  as  from  120,000  to  150,000 
cnbic  yards  per  annum,  would  be  entirely  too  small. 

The  formation  of  a  24-foot  channel  150  feet  wide  from  the  mouth  to 
the  Delaware  and  Western  Eailroad  Bridge,  and  from  there  to  the  pulp 
works  a  channel  of  the  same  width  and  20  feet  deep,  would  increase  the 
existing  low-water  cross  section  to  the  following: 


XfOcalitdea. 


Section  A 
Section  B 
Section  C 
Section  D 
Section  B 


Existing 
aeotion. 


8q.  f€€t. 
3,920 
2,760 
2,360 
2,240 
1,760 


Increase. 


Sq.feet. 
2,870 
3,800 
4,130 
3,530 
2,920 


Resnlting 
•eotion. 


8q.  feet. 
6,790 
6,560 
6,490 
6,770 
4,710 


Batios. 


Present 


Neir. 


1.00 

LOO 

.70 

.91 

.&8 

.90 

.53 

.85 

.48 

.70 

Present 
to  new. 


1:1.73 
1:2.38 
1:2.70 
1:2.58 
1:2.74 


It  will  be  seen  from  the  foregoing  that  to  maintain  a  channel  of  the 
above  dimensions  the  tidal  forces  would  require  to  be  increased  73  per 
cent,  in  the  lower  and  about  170  per  cent,  in  the  middle  and  upper 
reaches  of  the  proposed  improvement. 

The  methods  available  for  maintaining,  or  partly  maintaining,  the 
channel  volume  are  as  follows: 

1.  The  supply  of  material  for  shoaling  may  be  cut  off  or  diminished, 
thus  reducing  the  work  imposed  upon  the  tidal  forces. 

2.  The  channel  may  be  rectified  so  as  to  remove  or  modify  the  causes 
which  produce  local  changes  of  velocity  and  thus  induce  deposits. 

3.  The  working  power  of  the  tidal  forces  may  be  increased  by  an 
increase  of  the  tidal  volume. 

4.  The  scouring  power  of  the  tidal  forces  may  be  increased  by  in- 
creasing the  maximum  tidal  velocities. 

5.  The  material  deposited  may  be  mechanically  removed  by  dredging. 
1.  Sources  of  material, — The  material  deposited  in  the  channel  is 

brought  down  in  suspension  by  the  backwater  carried  in  from  the  Dela- 
ware by  the  flood  currents  or  supplied  by  scour  or  the  introduction  of 
sewage  and  drainage  Tvithin  the  limits  of  the  tidal  basin.  In  order  to 
determine  the  relative  imi)ortance  of  these  sources  in  the  supply  of  ma- 
terial, observations  were  made  at  the  mouth,  Third  Street  Bridge,  and 
pulp  works  by  taking  one  quart  of  water  from  points  respectively  1 
foot  above  the  bottom  and  4  feet  below  the  surface  at  intervals  of  1 
hour  from  the  beginning  of  the  flood  to  the  end  of  the  ebb.  The  rela- 
tive volumes  of  sediment  thus  obtained  are  shown  on  the  diagram  here- 
with. 

A  study  of  totals  of  the  .sediment  observations  seems  to  justify  the 
following  (•< )r^3lu8ions : 

1.  The  sediment  moving  near  thk!^  bottom  on  the  ebb  increases  from 
the  pulp  works  towards  the  mouth.  This  indicates  a  source  of  supply 
between  the  pulp  works  and  the  mouth. 

2.  The  sediment  moving  near  the  surface  on  the  ebb  increases  from 
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the  pulp  works  to  the  Third  Street  Bridge  and  deoreaeeA  from  the 
bridge  to  the  month.  This  indicates  that  the  increase  at  the  mouth  is 
partly  dne  to  settlement  and  the  increase  at  Third  Street  Bridge  in  in 
a  greater  degree  due  to  scour  or  to  the  introduction  of  new  material. 

3.  The  sediment  moving  near  the  bottom  on  the  flood  decreases  irom 
the  mouth  to  Third  Street  Bridge  and  increases  from  the  bridge  to  the 
pulp  works.  This  indicates  two  sources  of  supply,  one  at  the  mouth 
and  one  between  the  bridge  and  the  pulp  works. 

4«  The  sediment  moving  near  the  surface  on  the  flood  increases  finom 
the  mouth  to  the  pulp  works.  This  indicates  that  the  increase  is  prin> 
cipally  due  to  scour  all  the  way  up. 

5.  At  the  pulp  works  near  the  bottom  the  ebb  sediment  is  very  much 
less  than  the  flood  sediment;  near  the  surface  it  is  about  the  same,  beings 
a  little  greater  on  the  ebb  than  on  the  flood.  This  indicates  that  the 
principal  source  of  supply  is  below  the  works  and  that  there  is  no  de- 
posit, but  possibly  a  little  scour  on  the  ebb. 

6.  At  the  other  stations  the  ebb  sediment  was  greatly  in.  excess  of 
the  flood  near  both  bottom  and  surface.  This  inchcates  a  continuous 
supply  of  material  in  the  channel  from  sources  between  the  pulp  works 
and  the  mouth. 

A  study  of  the  detailed  observations  seems  to  justify  the  following 
conclusions : 

1.  In  general  the  changes  in  the  amount  of  sediment  near  the  surlkc^e 
are  slight  compared  with  the  changes  near  the  bottom.  This  indicates 
that  the  principal  cause  of  change  is  scour  or  the  introduction  of  mate- 
rial at  a  low  level  which  does  not  rise  near  the  surface. 

2.  At  1  hour  after  low  water  (as  shown  by  the  bottom  observations) 
there  is  a  large  increase  of  sediment  at  the  mouth,  a  diminution  of  sedi- 
ment between  the  mouth  and  the  bridge,  and  an  increase  of  sediment 
fr'om  the  bridge  to  the  pulp  works.  Near  the  surface  the  sediment  in- 
creases to  the  bridge  and  remains  constant  from  the  bridge  to  the  works. 
This  indicates  a  scour  at  the  mouth  near  the  beginning  of  the  flood  cur- 
rent, a  deposit  in  the  reach  below  the  bridge,  and  a  supply  of  new  ma- 
terial at  a  low  level  between  the  bridge  and  the  pulp  works. 

At  2  hours  after  low  water  the  sediment  at  the  mouth  has  much 
diminished,  being  the  same  as  it  was  at  low  water.  It  remains  con- 
stant to  the  bridge,  but  increases  to  a  maximum  at  the  pulp  works. 
Apparently  the  deposit  below  the  bridge  has  ceased,  but  the  addition 
of  material  above  the  bridge  has  increased. 

At  3  hours  after  low  water  the  conditions  at  the  mouth  and  bridge 
are  x)ractically  the  same  as  at  2  hours.  The  increase  at  the  pulp  works 
continues,  but  in  a  less  degree.  For  the  remaining  hours  of  the  flood 
the  variations  of  sediment  are  not  significant. 

Two  sources  of  supply  are  indicated,  one  at  the  mouth  at  1  hour  after 
low  water,  and  the  otlier  between  the  bridge  and  the  pulp  works  at  1, 
2,  and  3  hoiu-s  after  low  water. 

3.  At  1  hour  after  high  water  there  is  a  slight  increase  of  sediment 
at  tlie  pulp  works.  At  all  the  other  hours  of  the  ebb  the  sediment  is 
practically  constant.  Probably  at  the  turn  of  the  tide  there  is  a  shght 
scour  of  material  (Icpositcnl  during  the  flood. 

At  1  hour  after  Ingli  water  the  sediment  increases  slightly,  but  uni- 
formly, from  the  pulp  works  to  the  mouth. 

At  2  houi*s  after  high  water  the  rate  of  increase  is  greater  from  the 
pulp  works  to  the  bridge  and  very  much  greater  from  the  bridge  to  the 
mouth.    There  is  evidently  scour  between  the  bridge  and  the  mouth. 

At  3  houi's  after  high  water  the  rate  of  incri^ase  is  greater  between 
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Hud  by  draiiisigp,  but  this  can  hardly  aecount  ti*  the  d>li'i.-n>]icei. 
Jiat  fftli  safely  be  Inferred  is  that  these  elemeiils  are  iiiipurluDt 
'"»of  siipiily. 

uii  insnspensiiHi  li\  T  ■     ■         ].. 

HIHiiwjd  to  fomi  ;iir 
'>liana,but  the  .>.ti 

I.     The  observwi  pi  I  ■■  ,.■! 

a  in  III"  i;i;iiid,\iiiiie  indicates  the  presence  .,r  liitle  irtiiieniil  it.r 

Hit  during  ordinary  scages.     Most  of  the  mat^riat  trati«porlud  in 

hititt  down  during  the  &Mii«tH,  when  the  rutreniM  iiM  suMtiiently 

|recfiil  to  remove  it, 

B  material  brought  into  the  river  at  its  nioitth  nan  not  be  cxuUnh-d 

8  niiioiuit  diminished  by  any  luethml  of  liiiprovcmenl.     It  Ikh  ni^ees- 

K^ident  to  the  intri'ductiou  of  wnt»-r  from  the  Delawtm*,  wliieh 

toHBideralile  sediuieiit  iu  this  vi«inily. 

e  UMtt«rial  iutroducod  through  the  seweiv  u(  Wihuiugtuu  i:au  Iw 
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completely  exclxided  by  cariying  it  in  an  interceptmg  sewer  directly  to 
the  Delaware. 

The  following  information  relating  to  the  drainage  of  the  city  of 
Wilmington,  which  is  of  great  interest  in  this  connection^  was  fomiahed 
by  Mr.  T.  0.  Hatton,  engineer  in  charge  of  sewers. 

Area  of  city  surfaces  draining  into  Christiana  Eiver,  3^260  acres;  area 
draining  into  Brandywine  Creek,  871  acres.  The  number  and  sizes  of 
sewer  outlets  into  the  Christiana  are  as  follows :  One  12-inch,  two  15- 
inlch,  one  20-inch^  one  22'inch,  one  30-inch^  one  3  by  4  inch^  one  4  by  5 
inch,  one  5  by  6  inch,  and  one  6  by  6  inch. 

The  sewers  discharging  into  the  Brandywine  are  one  10-inch,  two 
12-inch,  one  20-inch,  two  24-inch,  one  .30-inch,  two  36-inch,  and  one  10 
by  12  inch. 

It  was  the  practice  in  the  past  to  x>crmit  all  drainage  from  street  sur- 
faces to  be  carried  into  the  sewers  and  discharged  into  the  Christiana 
and  Brandywine^  but  methods  are  now  being  introduced  by  which  a 
part  of  the  heavier  deposits  is  arrested  by  cateh  basins.  It  is  forther 
stated  that  a  comprehensive  system  of  drainage  is  now  in  process  of 
construction  by  which  all  sewage  is  to  be  taken  by  an  intercepting 
sewer  directly  to  the  Delaware  River,  while  the  rain&Lll  is  to  be  dis- 
charged into  the  Christiana  and  Brandywine  at  the  several  city  wharves. 

Mill  Creek,  which  joins  the  Christiana  near  the  pulp  works,  drains, 
superficially,  quite  a  large  area,  of  which  but  a  small  part  is  withm 
the  corporate  limits  of  the  city.  In  the  revised  plan  before  mentioned, 
it  is  proposed  to  utilize  this  affluent  for  the  draiudge  of  a  considerable 
area. 

2.  Rectification  of  the  channel. — ^The  observations  of  the  Commission 
establish  the  interesting  fact  that  there  is  little  or  no  deformation  of 
the  tide  wave  in  its  passage  over  that  x)ortion  of  the  river  where  im- 
provement is  desired.  Gauges  connected  by  accurate  levels  were  ob- 
served at  thriee  points  at  each  hour  of  the  tide^  and  the  surface  sloi)e 
at  each  hour  was  thus  determined.  The  variations  of  these  slopes,  as 
shown  on  the  accompanying  diagrams,  are  so  small  that  it  may  be  con- 
cluded that  the  ebb  and  flood  are  very  little  impeded,  since  obstructions 
to  the  movement  of  tide  water  always  produce  local  changes  of  level. 
This  conclusion  is  further  confirmed  by  the  small  and  uniform  tidal 
retardations  shown  in  the  table  of  tidal  elements. 

Within  the  limits  of  the  improvement  desired,  the  principal  points  at 
which  abnormal  shoaling  exists  are  at  the  four  bridges,  the  entrance  of 
the  Brandywine,  and  the  mouth  of  the  Christiana. 

The  four  bridges  have  each  a  single  pier  in  the  channel.  Such  ob- 
stacles can  not  fail  to  increase  the  tendency  of  the  stream  to  deposit 
material  in  the  channel,  and  the  evidence  of  this  influence  is  clearly 
shown  by  the  survey  and  by  the  results  of  temporary  improvements. 
The  bridges  have  been  carefully  examined  to  determine  whether  there 
are  defects  of  location  or  construction  the  correction  of  which  would 
improve  the  local  conditions.  With  the  exception  of  the  lower  bridge, 
the  pile  bents  of  which  are  perpendicular  to  it-s  axis  instead  of  parallel 
to  the  axis  of  the  draw-span  pier  and  direction  of  the  flood  and  ebb 
currents,  as  they  should  have  been  to  ofter  the  minimum  obstruction  to 
the  currents,  the  bridges  have  no  objectional  features.  The  defect  in 
the  lower  bridge  is  not  considered  suflicieutly  serious  to  justify  the 
requiiement  of  its  reconstriiction.  So  fkv  as  its  effect  upon  the  channel 
is  concerned  the  location  of  the  pier  can  not  be  improved. 

As  previously  stated,  the  Commission  is  of  the  opinion  that  the  im- 
provement of  the  Brandywine  should  be  deferred  lor  the  present;  but 
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te  conditions  existing  at  its  junction  with  the  Christiana  justify  its 
letifieation  in  that  locality,  since  the  present  direction  of  confluence, 
feing  almost  at  right  angles  with  the  Christiana,  is  inejudicial  to  the 
maintenance  of  an  improved  channel  in  the  latter  river. 
The  current  observations  made  at  the  junction  of  these  streams  show 
lilt  the  ebb  in  the  Christiana  runs  close  in  upon  the  left  bank  both 
bove  and  below  the  junction  of  the  Brandywine,  while,  in  the  latter 
Team,  the  ebb  is  concentrated  around  the  lower  angle  at  the  mouth, 
loreby  causing  the  confluent  currents  to  move  entirely  to  the  left  of 
le  natural  deep-water  channel  in  the  Christiana.  During  the  flood  tide 
le  current  in  the  Christiana  coincides  with  its  thalweg,  with  barely 
frceptible  velocities  entering  the  mouth  of  the  Brandywine. 
To  cause  the  flood  and  ebb  currents  of  the  Christiana  to  follow  more 
early  along  the  same  path  at  this  locality,  and  to  diminish  the  disturb- 
jiee  produced  by  the  introduction  of  the  waters  of  the  Brandywine,  a 
igh- water  dike  is  required  extending  from  the  upper  angle  of  the  junc- 
'on  of  the  two  streams  for  a  distance  of  about  600  feet  and  in  a  direc- 
^n  nearly  parallel  with  the  channel  of  the  Christiana.  As  compensa- 
ion  at  the  mouth  of  the  Brandywine  for  the  interference  of  such  a  dike 
ad  also  to  improve  the  q,lignment  of  the  modified  entrance,  the  shore 
ne  at  th^lower  side  should  be  rounded  off  by  moving  the  land  dike 
ack  for  a  distance  of  about  100  feet  at  the  angle,  and  the  low- water 
idth  correspondingly  widened  by  dredging. 

The  estimated  cost  of  this  rectification  at  the  mouth  of  the  Brandy- 
ine  is  $20,000. 

The  full  discussion  of  the  problem  of  rectification  as  it  is  presented  at 
lie  mouth  of  the  river  requires  an  examination  of  the  work  of  improve- 
lent  already  constructed  and  the  physical  conditions  as  they  now  exist 
!i  this  locality. 

Previous  to  improvement  the  bar  in  the  Delaware  opposite  the  mouth 
f  the  Christiana  Kiver  carried  a  low- water  depth  of  from  8  to  9  feet, 
^e  jetty  on  the  north  side  of  the  entrance,  extending  from  Light-House 
'oint  for  a  distance  of  1,750  feet,  was  constructed  between  the  years 
^S2  and  1885.  It  had  for  its  object  the  maintenance  of  a  15-foot  low- 
rater  channel  to  be  formed  by  dredgir\g. 

A  comparison  of  the  chart  of  the  recent  survey  with  charts  existing 
'cfore  the  construction  of  the  jetty  shows  that  the  currents  of  the  Del- 
Tare  have  sufficient  power  to  overcome  the  tendency  to  shoal  at  the 
Jid  of  the  jetty,  the  position  of  the  15-foot  curve  remaining  practically 
nehanged.  The  jetty  is,  however,  unable  to  maintain  a  channel  of 
<lequate  width  and  depth.  Such  a  channel  has  been  repeatedly  formed 
y  dredging,  but  it  is  invariably  filled  by  shoaling,  except  for  a  narrow 
pace  in  the  immediate  vicinity  of  the  work. 

This  jetty  was  intended  "to  control  and  direct  the  Christiana  ebb 
ud  protect  it  from  the  greater  volume  of  the  Delaware  currents  with- 
nit  injurious  interference  with  the  free  admission  of  the  flood  tide.''    It 
:ndoubtedly  does  direct  the  ebb  currents  of  the  Christiana  and  protects 
l^em  from  dispersion  by  the  currents  of  the  Delaware;  but,  at  tlie  same 
ae,  it  prevents  the  removal  of  deposited  material  by  the  latter  cur- 
ate, and  the  waters  of  the  Cbristiank',  after  passing  tlie  natural  gorge, 
read  out  to  the  southward  without  restraint,  their  power  of  channel 
intenance  being  thus  dissix)ated. 

The  Commission  is  of  the  opinion  that  the  best  remedy  for  this  diffi- 
Ity  is  the  construction  of  a  jetty  on  the  south  side  of  the  entrance  to 
jvent  the»  dispersion  of  the  ebb  water  of  tlie  Christiana,  located  as 
)wn  on  the  accompanying  map.    The  jetty  may  be  of  earth  faced 
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with  stone,  from  the  shore  outward  for  a  distance  of  about  1,400  feei 
The  remaining  portion  for  a  distance  of  about  1,200  feet  should  be  a  pit 
dike  filled  with  stone,  like  those  now  in  process  of  construction  in  th 
Delaware  River.    The  dfstance  between  the  jetties  at  their  outer  endi 
is  taken  at  500  feet. 

The  cost  of  this  work  is  estimate<l  at  $30,000.  With  the  improvecJ 
channel  this  will  give  a  cross  seitioii  greater  tluni  the  theoretical  nor- 
mal area,  so  that  there  will  be  no  injurious  int4?rference  with  the  fre< 
admission  of  the  flood  tide.  Since  no  deposit  is  to  be  anticipated  a 
the  end  of  the  jetties,  the  Commission  believes  that  a  permanent  low^ 
water  channel  having  a  depth  of  15  feet  cau  thus  be  obtained. 

Should  a  channel  having  a  depth  of  24  feet  he  formed  at  tin 
mouth,  it  would  be  necessary  to  extend  jetties  into  the  Delaware  Rive] 
beyond  their  ends  in  the  15-foot  project  for  an  aggregate  distance  oi 
about  5,000  feet,  whatever  methods  of  removing  the  deposits  might  hi 
adopted,  at  an  estimated  additional  cost  of  about  $175,000.  Such 
extension^  however,  could  not  be  made  without  danger  of  serious  inter 
ference  with  the  maintenance  of  the  main  ship-channel  dredged  by  tht^j 
Government  through  Cherry  Island  Flats  in  the  Delaware  River. 

It  has  been  generally  supposed  that  a  large  amount  of  the  material 
forming  shoals  is  supplied  from  the  foreshore  between  the  high  and  low 
water  lines,  but  the  examinations  of  the  commission  do  not  confirm  this 
conclusion.  The  material  derived  from  this  locality  is  princi])ally  due 
to  the  undercutting  of  the  banks  by  the  wash  of  steamboat  waves. 
This  supply  could,  of  course,  be  cut  off  by  protecting  the  shores  at  all 
places  where  permanent  wharves  are  not  erected,  as  suggested  in  tho 
resolutions  adopted  at  the  Wilmington  meeting,  but  the  amount  is  not 
sufficient  to  justify  the  expense.  It  will  be  much  more  economical  to 
remove  this  material  by  dredging. 

Should  the  systematic  rectification  of  the  Christiana  River  be  under- 
taken, it  would  be  necessary  to  establish  the  harbor  lines  to  some  point 
above  the  city  of  Wilmington  in  accordance  with  the  adopted  project 
of  improvement,  but  the  location  of  such  lines  is  not  a  part  of  the  duty 
of  this  Commission.  The  survey  of  the  Commission  has  been  connected 
with  permanent  monuments  along  the  crests  of  the  dikes,  so  that  such 
lines  can  be  readily  established  when  desired. 

3.  Increase  of  tidal  volume. — ^The  ebb-tide  velocities  maybe  increased, 
so  as  to  enable  the  tidal  forces  to  remove  material  deposited  in  the  river 
by  suflftciently  increasing  the  tidal  volume,  and  this  may  be  accom- 
plished by  the  formation  of  an  artificial  tidal  basin  above  the  reach  to 
be  improved. 

A  tidal  basin  of  suflBcient  capacity  to  furnish  the  necessary  increased 
tidal  volume  could  be  formed  on  the  meadow  or  marsh  adjacent  to  the 
upper  part  of  the  improved  channel  by  inclosing  a  suitable  area  with 
an  embankment,  connecting  such  a  basin  with  the  river,  and  dredging 
it  to  the  required  depth. 

The  general  elevation  of  this  marsh  land  is  about  3  feet  above  mean 
low  water.  Although  any  depth  below  the  plane  of  mean  low  water 
would  not  be  available  for  increased  tidal  volume  to  the  river,  it  would 
be  nec^essary  to  dredge  it  to  a  depth  of  about  6  feet  below  mean  low 
water  to  permit  the  use  of  dredges,  scows,  and  tugs  if  the  material  was 
to  be  removed  by  scows.  Such  a  basin  would  shoal  by  the  deposition 
of  silt  brought  in  by  the  flood  tide,  but  its  de])th  below  the  plane  of  low 
water  could  be  utilized  for  such  dc])osits  until  they  encroached  upon 
its  ti<lal  ca])acity,  wlien  the  basin  would  again  require  to  be  deepened. 

If  the  eidsting  tidal  volumes  passing  through  the  several  reaches  be- 


1  tho  mouth  and  tim  v<>Ip  wotki*  lie  iuvrca^-d  tti pntptprtlou  lo  llin 
~-w  oT  crosK  acctloue  resulting  ftani  the  Ibrttuitiou  of  it  L-tiniui«l 
;  doej>  «nd  l-W  fif  t  wide,  «»  shown  prpvioiisly,  tbere  wimld  ri*- 
>  to  be  tuMvtt  Hr-  rollowiiiit  tidal  volumcw: 


r  tliP  imTCiiscd  voliiiin'iif  l,'i,(li)0.nutl(ml)ifffcl  n-iiiiii-i'd  l>y  tlio  wj>iter 
^h  be  ndili'd  to  lUc  cNislins  voiiiini»,  it  wimid  be  ii  unimtify  in  ax- 

i  of  till'  vtiliimi's  I't'qiiiiril  ill  tiif  iinvcr  roaclK's;  liut  buk-»;  tlif  cxiut- 
|iteetJoii»  iudii-iiti'  a  ti'iidi'my  to sliowl  midfr  tin- actioTi of  lliv  |inveut 
ill  foroftt  it  follDWs  tliul  to  priKliu'^-  vi.ilu<.'.iti(>Ncii|mliU-ol'iimintutuiug 
I itiM-oiiHt'd  M-iiiiMis  it  will  boii(.'t(vsi!!iry  («»l>hiowJiiiI  iiiuR'MMt'iiit'TWiit 

i,T..ii..i,  tii.s.'  <^<i'tiiiiis. 

.  iii"Mi(i(i  I'liliio  f(!ft  is  tobmuidi-d  to  Mie  pffwiit  tidal 

I  :  nl.il  basin  uiut  tbiit  tlit^  ruiig<_-  ot  tlie  tide  in 

i.  I'  ii'i,  till-  basin  would  rt-qiiire  uu  wen  uf  about 

iiu;uc  t.Ti,  .Pial..oUt  21)0   MTVH. 

Xbe  famiTiitou  of  nncli  a  biiHin  tiy  dr(H)>riii^  and  rL'iiioval  of  ttit'  itm- 
al   in  scows  would  involve  Ibc  removal  of  Hltout  .'i,WIO,(HH>  cubic 
«  of  inutvi'ial.     If  the  iiial^^rtiil  eoiitd  be  rciuoveil  by  sluicing  it  ovm 
r  arc>aa  at^iafint  In  the  baisiii,  the  deiitli  ol"  excaviition  <;ouId  be  i-e- 
I  I'eet  uTid  the  yiuiiit.ity  of  iitaterial  to  be  leiiioved  to  iibuut 
[»,00<t  culiiv  yards. 
I^'be  voxt  of  the  fonmition  of  Kui-li  a  liosiu,  exclusive  of  tlit  vuluc  of 
^laud  required,  would  be  about  i?l.-.(MMHf. 
pf  the  Ibraiiilioti  nl'  ii  lidal  lutsin  be  applied  to  the  maJutf^'niuiee  »f  a 
nuel  ir.O  fert  wide  ainl  lil  Icel  deep  between  the  mouth  and  tlio 
lavarc  and  WeNtinu  Kiiilruiid  liridge,  and  theiieu  to  the  pulp  worku 
Anel  liO  I'eet  deep  ul  tueuii  low  wiil«r,  tiiero  would  Im  required, 
Itbe  assuuiptioiw  luudo  in  tho  case  of  th«  irifoot  eliaunel,  Uil>  follon-- 
I  increase  (jf  tidul  volume*: 


^geamUig  that  130,000,000  cubic  rM>t  would  Uav«  to  be  wideil  tu  tlm 
'  "  {  Mdal  vcilnmeti  to  ntaJntain  the  increiwed  Hflctiona,  a  bnsia  would 
1  with  an  area  of  21,(S00,000  nquant  feet,  op  ationt:  .Wl  acres, 
mation  of  Riich  a  basin  woulil  require  the  removal  of  itbout 
koabic  yardBof  raateiial,  if  removed  in  rcows,  or  about  .V'HW.tMN) 
,  if  Hluiceid  over  adjacent  low  areas.  The  wst  of  rtucli  ii 
JuRlve  of  the  value  of  the  land,  would  lie  about  ♦t,10l>,iiOu. 
[l  bOKina  of  the  capacity  above  dethTibeil,  the  tidal  volumes  pa^- 
l^ibioagh  the  imi>rove(i  oe^tions  would  incrcHse  the  wean  ^etocitle-'t 
"ibb  tUrouffh  thtt  ousting  uectiotis  about  50  per  i-^'nt,,  or  to  about 
~  p  Moond. 
I  a  method  Hhonld  be  uwd  in  the  improvement,  of  Christiana 
^formation  of  the  tidal  basin  should  precede  the  fonnntloii  of 
i  channels,  both  for  the  purpo;4«>  of  aiilitit;  ia  their  initial  for- 
Bd  prevtiutiug  tlio  deijoiiit  of  matvtiul  iu  tbu  eolarged  » 
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Ourrent  velocities  in  such  basins  would  be  very  slight  except  at  its 
point  of  junction  with  the  river;  consequently  the  deposition  of  sediment 
in  the  basin  might  be  quite  rapid  and  the  maintenance  of  its  capacity 
would  have  to  be  secured  by  dredging. 

4.  JFlusKing  tidal  reservoir, — The  principle  upon  which  the  action  of  a 
flushing  tidal  reservoir  would  be  based  is  as  follows:  The  tidal  veloci- 
ties of  both  flow  and  ebb,  starting  from  a  position  of  rest,  reach  their 
maximum  in  about  1  hour;  such  velocities  then  continue  with  but 
small  change  to  within  about  1  hour  of  their  end,  when  they  decrease 
to  zero. 

The  valuable  working  x)ower  of  the  tidal  currents  to  produce  scour 
or  to  maintain  the  channels  in  which  they  move  occurs  during  the  i>eriod 
of  their  maximum  velocity.  K  this  is  less  than  what  may  be  called  the 
effective  velocity,  neither  the  material  forming  the  bed  of  the  stream 
nor  the  material  brought  into  the  stream  from  outside  forces  can  be 
moved,  and  deposition  will  ensue. 

K  a  part  of  the  flood-tide  voliune  could  be  impounded  and  held  back 
for  a  tune  from  its  normal  discharge  on  the  ebb,  and  when  released  the 
interval  of  its  discharge  reduced  to  a  shorter  time  than  would  otherwise 
|iave  obtained,  there  would  result  an  increased  ebb  velocity  during  the 
interval  of  such  discharge.  By  establishing  a  proper  relation  between 
the  impounded  volume  and  the  interval  of  its  action  when  released,  ve- 
locities could  be  induced  which  would  be  higher  than  the  normal  veloc- 
ities of  the  ebb.  Such  an  application  of  a  part  of  the  ebb  tide  volume 
would  practically  convert  it  into  a  flushing  force,  by  means  of  which  the 
improved  channel  cpuld  be  swept  at  as  frequent  intervals  and  by  as  high 
velocities  as  were  found  from  experience  to  be  necessary. 

The  application  of  this  method  to  the  securing  of  higher  ebb-tide 
velocities  than  would  result  from  the  normal  action  of  the  ebb  would 
require  a  movable  dam  or  weir  across  the  river  at  a  point  directly  above 
the  part  to  be  improved,  so  arranged  as  to  freely  admit  the  pass:i2:e  of 
the  flood  volume  into  that  part  of  the  basin  above,  and  capable  of  being 
closed  at  the  time  of  high  water,  thereby  impounding  the  flood-tide 
volume  above  it.  After  the  tidal  volume  below  the  dam  had  partly 
passed  out,  the  impounded  water  would  be  released  and  by  its  flush- 
ing action  made  to  sweep  from  the  improved  section  the  material 
brought  in  by  the  flood  tide  or  fit)m  other  sources. 

The  volume  of  the  flood  tide  passing  above  the  pulp  works,  aug- 
mented by  the  volume  coming  from  above  tidal  influence,  is  about 
48,000,000  cubic  feet;  this  represents  the  volume  which  could  be  tempo- 
rarily impounded  in  the  basin  above  the  pulp  works. 

The  flood-tide  volume  below  the  pulp  works,  increased  by  the  back 
water  of  the  Brandywine,  is  about  72,000,000  cubic  feet  and  is  divided 
as  follows: 

Cubic  foet. 

Section  A 42,200.000 

Section  B 8,700,000 

Section  C 8,500.(^) 

Section  D 3,lM)0i0OO 

Section  E 8,500,000 

The  average  volume  passing  the  middle  point  of  each  of  the  above 
sections  of  the  ebb  tide  is  as  follows: 

Section  A 50,  700, 000,  or  8,450,000  cubic  feot  per  hour. 

SectionB 25.  250, 000,  or  4,210,000  do. 

Section  C 10, 650, 000, or  2,770,000  do. 

SectionD 10, 450, 000,  or  1,740,000  do. 

Section  E 4, 250, 000,  or,     700,000  do. 
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To  increase  these  latter  volumes  so  as  to  produce  a  mean  velocity 
iieh  as  was  assumed  under  the  action  of  the  tidal  basin,  viz,  IJ  feet 
rf^r  second  tlirough  the  enlarged  sections  for  a  15-foot  channel,  would 
equire  the  addition  of  15,oS(},000  cubic  feet  per  hour  from  the  im- 
«<)unded  volume.  Such  a  supply  could  be  maintained  from  the  reservoir 
)r  about  3  hours.  If  it  became  necessary  to  increase  the  mean  velocity 
0  2  feet  per  second,  25,000,000  cubic  feet  per  hour  would  be  required, 
r  the  capacity  of  the  reservoir  for  about  2  hours.  The  application  of 
lie  same  method  to  the  creation  of  mean  velocities  of  IJ  feet  per  sec- 
lid  through  the  cross-sections  which  would  result  from  the  formation 
f  a  channel  150  feet  wide  and  24  feet  deep  from  the  mouth  to  the 
)elaware  and  Western  Railroad  Bridge  and  thence  to  the  pulp  works, 
channel  20  feet  deep,  would  require  the  addition  of  27,000,000  cubic 
II  eet  per  hour  from  the  impounded  volume.  Such  a  discharge  could 
[•'  «e  maintained  from  the  reservoir  for  nearly  2  hours.  If  it  became  neces- 
r  ary  to  increase  the  mean  velocity  to  2  feet  per  second,  45,000,000  cubic 
eet  per  hour  would  be  required ;  the  capacity  of  the  reservoir  would 
upply  such  a  discharge  for  a  little  more  than  1  hour. 
The  Commission  have  considered  the  application  of  the  above-de- 
cribed  method  to  the  maintenance  of  an  improved  channel  between  the 
>ulp  works  and  the  mouth  of  the  Christiana  by  the  construction  of  a 
lovable  dam  or  weir  across  the  river  at  a  point  about  1,600  feet  above 
he  pulp  w  orks,  or  about  600  feet  above  the  Wilmington  and  Northern 
taHroad  Bridge.  The  borings  made  in  this  vicinity  indicate  that  a  bed 
f  gravel  suitable  for  the  foundation  of  the  weir  is  found  at  a  depth  of 
rom  12  to  15  feet  below  mean  low  water  below  this  locality;  stable 
)undations  can  not  be  found  at  a  depth  of  less  than  20  or  25  feet  below 
]ean  low  water. 

The  plan  considered  by  the  Commission  involves  the  construction  of 
bout  300  linear  feet  of  movable  dam  on  the  Cam6r6  system,  with  a 
)ck  150  feet  long  and  30  feet  wide,  for  the  passage  of  the  smaU  number 
f  vessels  using  the  river  above  the  weir.  The  estimated  cost  of  this 
ork  is  about  $200,000.  Since  the  necessity  for  such  a  construction  is 
ot  yet  considered  by  the  Commission  as  demonstrated,  the  details  of 
onstruction  have  been  studied  only  so  far  as  was  necessary  for  the 
emonstration  of  its  feasibility,  and  for  the  formation  of  an  approximate 
stimate  of  its  cost. 

5.  Maintenance  hy  dredging. — The  marked  improvements  made  during 
e(*ent  years  in  dredging  machinery  have  rendered  it  economically 
riicticable,  in  many  cases,  to  maintain  by  dredging  channel  dimensions 
inch  greater  tliau  tlie  normal  dimensions  for  the  currents  passing 
hrough  them.  Perliaps  the  most  familiar  instance  is  that  of  the  river 
lyde,  reference  to  which  was  made  at  the  public  meeting  held  by  the 
■oiiiraision  at  Wilmington. 

This  river  was,  before  improvement,  a  smaU  stream  obstructed  by 
boals.  Between  Glasgow  and  the  mouth,  according  to  Smeaton's  re- 
<  ' ,  there  was  a  minimum  depth  of  1  foot  and  3  inches.  At  the  present 
I  ,  the  navigable  channel  up  to  Glasgow,  a  distance  of  about  18  miles, 
;  a  depth  of  from  18  to  20  feet  at  low  water  and  from  28  to  30  feet  at 
L  water.  These  increased  depths  have  been  obtained  progressively, 
1  low  water  depth  at  Glasgow  being  8  feet  in  1836  and  from  12  to  16 
i     in  1876. 

he  history  of  this  improvement  presents  a  series  of  costly  construc- 
i  8,  carried  out  under  the  direction  of  eminent  engineers  to  direct  and 
I  nsify  the  action  of  the  natural  forces  of  the  river,  most  of  which 
'    lot  be  considered  to  have  proved  of  permanent  value.    By  a  final 
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resort  to  dredging  on  an  extensive  scale^  an  artificial  channel  has  been 
formed,  and  is  now  maintained.  From  information  courteously  furnished 
the  Oomnussion  by  Mr.  James  Deas,  engineer  of  the  Clyde  navigation, 
and  from  other  sources,  it  appears  that,  in  carrying  out  this  improve- 
ment, 35,419,022  cubic  yards  of  material  have  been  removed  by  dredg- 
ing. During  the  last  20  years  about  1,250,000  cubic  yards  per  annum 
have  been  removed,  about  one-third  of  which  has  been  dejxosited  mate- 
rial. During  the  last  14  years,  the  cost  has  been  about  15  cents  per 
cubic  yard.  The  total  expenditure  fordredging  hasbeenabout$5,320,000, 
all  of  which  has  been  raised  by  rates  and  duties  laid  upon  the  local 
commerce.  It  has  been  remarked  that  "  considering  the  large  propor- 
tion of  deposit  to  new  material  dredged  out  of  the  Clyde  •  *  •  it 
seemed  that  very  much  was  required  to  be  done  before  the  Clyde  could 
be  considered  a  satisfactory  instance  of  engineering  skill  assisting 
nature  to  improve  a  navigable  river."  The  great  commercial  benefits 
which  have  resulted  to  the  city  of  Glasgow  fully  justify  the  improve- 
ment^ even  by  such  expensive  methods,  but  it  is  doubted  whether  it 
ever  cotdd  bave  been  properly  carried  out  at  the  expense  of  the  general 
government. 

A  navigable  channel  in  the  Christiana  River,  with  dimensions  far 
beyond  the.  normal  ones,  such  as  is  desired  by  the  business  interests  of 
Wilmington,  can  without  doubt  be  formed  and  maintained  by  the 
methods  employed  upon  the  Clyde.  The  cost  of  its  maintenance  by 
dredging  woidd  be  heavy,  but  it  can  only  be  determined  by  actual  ex- 
perience, as  it  has  been  determined  on  the  Clyde. 

Should  the  Christiana  River  be  rectified  and  the  supply  of  sewage 
cut  off  by  the  methods  before  discussed,  it  is  quite  iK>ssible  that  the 
deposit  in  a  channel  of  moderate  dimensions  would  be  so  much  reduced 
that  its  annual  removal  by  dredging  would  be  more  economical  than 
the  construction  of  works  for  the  increase  of  velocities,  but  this  ques- 
tion can  only  be  definitely  decided  after  the  new  conditions  have  been 
fully  established. 

becommendItions. 

In  conclusion,  the  Conmiission  has  the  honor  to  submit  the  following 
plan  for  the  permanent  improvement  of  the  harbor  to  suit  the  present 
and  prospective  wants  of  commerce  and  navigation : 

1.'  The  comprehensive  system  of  drainage  and  sewerage  now  in  proc- 
ess of  construction  by  the  city  of  Wilmington  should  be  completed  so 
that  no  solid  material  shaU  be  discharged  into  the  Christiana  River 
through  drains  or  sewers,  thereby  removing  one  imiK)rtant  source  of 
deterioration.  Until  this  system  has  progressed  sufficiently  to  insure 
its  early  completion  large  expenditures  for  the  increase  of  channel  di- 
mensions by  dredging  are  considered  inadvisable. 

2.  The  channel  at  the  mouth  of  the  river  should  be  rectified  by  the 
construction  of  a  jetty  on  the  south  side  of  the  entrance,  located  an 
shown  on  the  accompanying  map.  The  upx)er  surface  of  this  jetty 
should  be  about  2  feet  above  mean  high  water.  It  should  be  formed  of 
earth,  faced  with  stone,  for  a  distance  of  about  1,400  feet  outward  from 
the  shore.  For  the  remaining  distance  of  about  1,200  feet  it  should  be 
a  pile  and  stone  dike,  similar  to  those  in  process  of  construction  in  the 
Delaware  River.    The  cost  of  this  work  is  estimated  at  $30,000. 

3.  The  channel  at  the  junction  of  the  Christiana  and  Brandywine 
should  be  rectified  by  the  construction  of  a  high-water  dike  about  600 
feet  in  length  on  the  upper  side,  by  moving  back  the  land  dike  on  the 
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lower  side  for  a  distance  of  about  100  feet,  and  by  inoreasing  the  low- 
wat^r  width  of  the  mouth  of  the  Brandywine  by  dredging,  as  shown  ou 
the  accompanying  map.    The  cost  of  this  work  is  estimated  at  $20,000. 

4.  'When  the  reconstruction  of  the  drainage  system  has  been  carried 
to  such  a  point  as  to  justify  the  commencement  of  dredging,  a  channel 
shoiild  be  excavated  from  the  mouth  to  the  pulp  works,  having  a  mini- 
mum width  at  bottom  of  150  feet  and  a  depth  of  15  feet  at  mean  low 
water,  as  provided  in  the  existing  project.  This  will  require  the  re- 
moval of  about  720,000  cubic  yards  of  sand,  mud,  and  gravel,  and  about 
540  yards  of  solid  rock,  and  is  estimated  to  cost  $142,000.  If  slioaling 
occurs  during  the  progress  of  the  work,  the  estimate  must  be  increased 
accordingly. 

5.  When  the  work  above  provided  for  ha«  been  completed,  careful 
observations  should  be  made,  covering  a  period  of  at  least  1  year,  to 
determine  the  rate  of  shoaling  at  various  points  in  the  channel.  From 
tliese  observations  the  question  can  be  decided  whether  it  is  more  eco- 
nomical to  maintain  the  channel  by  dredging  or  by  the  construction  of 
a  flushing  reservoir.  The  cost  of  such  a  reservoir  is  estimated  at 
$200,000. 

The  total  estimated  cost  of  the  improvement  recommended  is,  ex- 
clusive of  the  flushing  reservoir,  $192,000,  and  including  the  reservoir. 
$392,000.  This  estimate  does  not  include  the  cost  of  removing  material 
deposited  dm*ing  the  progress  of  the  work  or  the  cost  of  maintaining 
by  dredging. 

While  the  Commission  believes  the  project  should  not  be  extended  at 
the  present  time,  beyond  the  above  recommendations,  it  is  of  the  opin- 
ion that  a  considerable  extension  of  the  limits  of  the  improvement  may 
be  found  practicable  and  advisable  in  the  future.  The  problem  of  tidal 
river  improvement  is  of  such  complexity  that  it  is  impossible  to  foresee 
results  with  accuracy,  except  during  the  progress  of  the  work,  and  it  is 
therefore  desirable  to  keep  the  project  well  within  the  range  of  reason- 
able prediction.  The  best  method  of  procedure  is  the  progressive 
method  of  deepening  followed  in  the  improvement  of  the  Clyde.  Accord- 
ingly the  Commission  recommends  that  the  improvement  of  Brandy- 
wine  Creek  and  the  more  extensive  imi)rovement  of  the  Christiana 
Eiver,  to  meet  the  prospective  wants  of  commerce  and  navigation,  be 
left  for  future  consideration. 

The  following  are  transmitted  herewith : 

(1)  Map  of  Wilmington  Harbor,  Delaware,  in  three  sheets. 

(2)  Sketch  of  Wilmington  Harbor,  Delaware. 

(3)  Diagram  of  flood  and  ebb  sorface  slopes. 

(4)  Diagram  of  sediment  observations . 

(5)^  Copy  of  resolutions  adopted  at  a  meeting  of  commercial  interests  of  the  city 
of  Wilmington,  Del.* 

Eespectfully  submitted. 

D.  C.  Houston, 

Colonel  of  Engineers, 
C.  W.  Eaymond, 
Major  J  Corps  of  Engineers, 

L.  Y.  SCHERMERHORN, 

Ciinl  Engineer. 

The  Secret ABY  of  War. 

(Through  the  Chief  of  Engineers,  TJ.  S.  A.) 


*Not  submitted. 
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H   2. 


ICE-HARBOR  AT  NEW  CASTLE.  DELAWARE. 

The  river  and  harbor  act  of  September  19, 1890.  appropriated  $8,100 
for  this  harbor.  This  amount,  together  with  the  oalance  available  of  a 
former  appropriation,  is  sufficient  to  complete  the  approved  project, 
which  is  to  rebuild  pier  H. 

Studies  for  the  removal  of  pier  H  and  to  construct  a  new  one  at  an- 
other point,  of  reduced  dimensions,  have  been  made  and  the  plans  were 
submitted.  •  When  these  are  approved,  steps  wiU  be  taken  for  an  early 
construction  of  the  pier  so  as  to  have  it  completed  before  the  coming 
winter. 

The  project  for  the  establishment  of  an  ice-harbor  at  New  Castle  dates 
back  to  colonial  times  and  was  suggested  by  the  necessity  of  providing 
a  place  of  refuge  for  vessels  during  the  prevalence  of  ice  in  the  Delaware 
River.  Since  the  ice-harbor  at  Reedy  Island,  10  mUes  farther  down  the 
river,  has  become  useless,  this  harbor  is  now  the  first  one  reached  by 
vessels  coming  up  the  bay.  The  number  of  vessels  seeking  refuge  here 
during  the  winter  is  very  great  and  the  enlargement  of  the  harbor  is 
only  a  question  of  time.  Attention  was  called  in  last  yeai-'s  report  to  the 
practicability  of  materially  enlarging  the  area  of  the  harbor  by  the  con- 
struction of  an  additional  pier  on  the  |30-foot  oontour  at  the  i>oint  of 
intersection  of  two  lines  prolonged  in  an  offshore  direction  over  piers 
K  and  M  and  L  and  N,  respectively. 

The  alteration  of  a  large  private  wharf  within  the  ice-harbor,  recently 
commenced  by  the  owner,  has  made  it  imperative,  in  view  of  similar 
changes  likely  to  occur  in  the  future,  to  preserve  the  present  area  o( 
the  harbor  by  the  establishment  of  harbor  lines.  A  recommendation 
for  the  adoption  of  such  lines  was  lately  submitted  to  the  Department 
and  was  approved  by  the  Secretary  of  War  under  date  of  June  26, 1891.* 

New  Castle  is  in  the  collection  district  of  Delaware.  Wilmin^j^on  is  the  nearest 

50Tt  of  entry,  and  the  amount  of  revenue  coUected  there  during  the  liscal  year  ending 
one  30,189i,  is  $15,217.04. 

AMOUNTS  APPROPRIATED. 


By  act  approved — 

May  20,  1826 $25,000.00 

March  2, 1829 18,895.99 

July  2,  1836 25,000.00 

March  3,  1837 10,000,00 

July  7,  1838 11,573.00 

August  30,  1852 15,000.00 

July  15,  1870 2,500.00 

June  10,  1872 27,000.00 

March3,  1873 20,000.00 

June  27,  1874 10,000.00 

March  3,  1875 $20,000.00 


By  act  approved — 

August  14, 1876 $12,000.00 

June  18,  1878 10,000.00 

March  3, 1879 5,500.00 

June  14, 1880 3,000.00 

March  3, 1881 20, 000.  00 

July5,  1884 2,000.00 

August  5,  1886 5,000.00 

By  act  of  August  11,  1888 7, 500. 00 

By  act  approved  September 

19,  1890 8,100.00 


Of  the  above  the  sum  of  $18,285.65  has  been  carried  to  the  surplus 
fund  of  the  Treasury. 

Money  statement 

July  1, 1890,  balance  unexpended $7,346.44 

Amount  appropriated  by  act  approved  September  19,  1890 8, 100. 00 


June  30, 1891,  amount  expended  during  fiscal  year. 


15,  a6. 44 
255.65 


July  1,1891,  balance  unexpended 15,190.79 

*  See  Appendix  H  29. 
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H3. 

IMPROVEMENT  OF  APPOQUINNIMINK  RIVER,  DELAWARE. 

This  river  is  a  tributary  of  Delaware  Bay,  flowing  mainly  in  Xew 
Castle  County,  Del.,  and  is  navigable  at  low  tide  for  vessels  of  light 
draft,  from  the  mouth  to  Odessa,  a  distance  of  about  9  miles.  The  bar 
at  the  mouth  is  navigable  only  at  high  water.  The  tide  rises  on  an 
average  6  feet  at  the  mouth  and  3.2  feet  at  Odessa. 

A  survey  of  the  stream  was  made  in  accordance  with  the  require- 
ments of  the  river  and  harbor  act  of  August  11, 1888,  and  a  report  with 
estimates  submitted  for  its  improvement,  which  is  printed  in  the  Annual 
Eeport  of  the  Chief  of  Engineers  for  1890,  pages  943-947. 

The  plan  of  improvement  recommended  is  to  dredge  a  channel  8  feet 
deep  at  mean  low  water,  100  feet  wide  within  the  section  of  the  river 
between  the  mouth  and  Townsend's  Wharf,  a  distance  of  5  miles,  and  80 
feet  wide  in  the  remaining  section  as  far  as  the  bridge  at  Odessa.  The 
estimated  cost  of  improvement  is  $39,963. 

The  project  was  adopted  in  1890,  an  appropriation  of  $5,000  being 
made  by  Congress  on  September  19  for  beginning  the  work.  It  was 
subsequently  proposed  to  expend  the  money  in  improving  the  river  near 
Odessa,  where  the  shoalest  water  was  found.  This  was  approved,  and 
after  due  advertisement  for  proposals  a  contract  was  made  with  Frank 
O.  Somers,  of  Camden,  N.  J.,  to  do  the  necessary  dredging  at  the  price 
of  19  cents  per  cubic  yard,  measured  in  place. 

Operations  were  begun  on  January  27, 1891,  and  completed  on  the 
14th  of  the  following  month,  two  dredges  having  been  engaged  in  the 
work.  Twenty-four  thousand  nine  hundred  and  eighty -five  cubic  yards 
of  material,  mostly  soft  mud,  were  removed,  making  a  channel  80  feet 
wide  on  the  bottom  and  8  feet  deep  below  the  low  water  reference  es- 
tablished at  the  Odessa  bridge  and  extending  from  the  lower  end  of 
Watkin's  Wharf  eastward  to  a  point  about  360  feet  below  Polk's  Wharf, 
a  total  distance  of  1,975  feet.  The  benefits  derived  from  the  dredging 
are  iucreased  harbor  room  at  the  wharves  at  Odessa  and  increased 
depth  for  vessels  of  greater  draft. 

It  is  proposed  to  expend  any  future  appropriations  in  extending  the 
channel  itL  a  down  river  direction,  in  accordance  with  the  existing  proj- 
ect. 

This  ^ork  is  in  the  coUection  district  of  Delaware.  Wilmington  is  the  nearest 
port  of  entry,  and  the  amount  of  reyenne  collected  there  daring  the  fiscal  year  end- 
hig  June  30;  1891,  was  $15,217.04. 

AMOUNTS  APPROPRIATED. 

By  act  approved  September  19, 1890.... $5,000 

Money  statement. 

At  ount  appropriated  by  act  approved  September  19,  1890 $5, 000. 00 

Ju  10  30,  1891,  amount  expended  during  fiscal  year 4, 963. 72 

Ju  y  1, 1891,  balance  unexpended 36.28 

Unount  (estunated)  required  for  comnlction  of  existing  project 34, 963. 00 

Vmount  uiat  can  be  profitably  expended  in  fiscal  year  endmg  J  une  30, 1893    10, 000. 00 
inbmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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Abstract  ofproposaU  received  and  opened  January  12y  1R9U  fty  den.  Jf'w.  F.  Smith,  Fnikil 
States  Agent,  for  dredging  in  Appogvinnimiuk  Birer^  Dthncarc. 


So. 

"Smat  snd  address  of  bidder. 

Time. 

Trice  p#T 

ciihir  yard 

mMuturiHl  in 

Commence. 

Complete. 

pliii*e. 

1 

Frank  C  Somers,  Camden,  27.  J 

April  1,  1801 

An^Bt  30, 1891... 

tWite. 
19 

Contract  with  Frank  C.  Somers,  dated  Jaunary  22, 1891. 


COMMERCIAI.  STATISTICS. 


Seceipts  and  shijyments. 


Class. 


Reoeipts: 

Coal  and  phosphate  material 

Tin  plate  and  eaiiH 

General  mercbaudiMe 


Shipments : 

Canneil  goods  and  fertilizers 

Fruit,  srain,  bntter,  cuttle,  nnd  sheep. 
Genertu  merchandlMe 


Total 

Total  ahipmonte  and  receipts 


Tons. 
3, 9.'»0 

ir>4 

3,20») 


1,605 

4,723 
B.500 


Value. 


$70,475.1 
320.0W>.t 


Total i        7.J«»^  '    423,475.1 


78,  .VkO.! 
240,  (fOO.t 
220.  OOOJB      • 


11,828  I     r>47,500jP 


19,132  I    980,97a» 


Vessels  trading  in  Appoquinnimink  River, 


Steamers  . 
Schooners 


Class. 


No. 


1 
2 


Apijrt'pito 
tonnage. 


100 
160 


Draft. 


Feet. 

7 

6i 


Trips. 


Serai  and  tri  weekly. 
75  to  100  trips  per  yefr 


H4. 

IMPROVEMENT  OF  SMYRNA  RIVER,  DELAWARE. 

This  river  was  formerly  Duek  Creek,  the  name  having?  been  ehangd 
as  above  in  1889  by  aet  ()f  the  legishitiire  of  the  State  of  Delaware. 

An  appropriation  of  $5,000  was  made  by  the  river  and  harbor  aet  » 
September  19,  1890,  for  continuing  improvement,  l^roposals  for  dred| 
ing  were  opened  on  January  12,  1801.  The  lowest  bid  was  receive! 
from  the  National  Dredging  Company,  of  Wilmington,  Del.,  with  who* 
a  contract  was  made  on  February  9, 1891,  at  the  price  of  17  cents  p<> 
cubic  yard,  place  measurement. 
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Work  was  begim  on  May  29,  and  at  the  end  of  the  fiscal  year  is  still 
in  progress.  The  total  amount  of  material  removed  up  to  June  30  is 
13,139  cubic  ya^da,  which  was  deposited  upon  the  banks  of  the  river, 
and  is  mainly  sand,  fine  gravel,  and  stiff  clay. 

The  dredging  was  done  in  the  upper  part  of  the  river,  between  Smyrna 
Landing  and  Kothwells  Landing,  which  are  about  2  miles  apart.  Five 
sharp  points  in  the  banks  were  cut  off  to  give  more  turning  room,  and 
three  shoals  of  an  aggregate  length  of  2,240  feet,  that  had  partly  re- 
formed since  1889,  were  redredged  to  the  required  depth  of  6J  feet  at 
low  water.  The  width  of  the  channel  now  being  made  is  40  feet.  It  is 
expected  that  the  contract  will  be  completed  by  August  1, 1891. 

The  improvement  of  this  stream  is  based  upon  a  survey  made  in  1887. 
The  project  is  for  a  7-foot  low- water  channel  60  feet  wide  from  Smyrna 
I^Emding  to  the  mouth,  and  100  feet  wide  across  the  bar.  the  latter  chan- 
nel to  be  protected  by  a  stone  jetty,  the  total  cost  of  tne  improvement 
being  estimated  at  $90,698.40. 

A  project  for  the  improvement  of  Duck  Creek  had  been  made  in  1879, 
recommending  a  6-foot  low- water  channel  40  feet  wi^e  within  the  creek 
and  a  channel,  100  feet  wide  and  8  feet  deep  at  the  entrance.  It  appears^ 
however,  that  the  ijnprovement  at  the  mouth  was  subsequently  held  to 
be  of  greater  importance  than  that  of  the  creek,  on  account,  as  then 
stated,  of  the  evident  desirability  of  harbors  of  refuge  for  the  numer- 
ous small  vessels  engaged  in  fishing,  oystering,  and  freighting  that 
navigate  the  broad  reaches  of  Delaware  Bay,  for  which  Duck  Creek 
entrance  furnished  superior  natural  advantages.  Between  the  years 
1880  and  1882  appropriations  aggregating  $10,000  were  expended  by 
special  direction  of  Congress  in  dredging  the  bar  at  the  mouth.  A 
channel  nearly  100  feet  wide  and  8  feet  deep  at  low  water  was  made, 
but  soon  thereafter  filled  up  again  to  such  an  unexpected  extent  that 
no  farther  appropriation  for  dredging  at  that  point  was  recommended 
by  the  officer  in  charge  unless  protective  works  were  first  provided  for. 
Operations  under  the  present  project  have  been  confined  to  dredging 
%vithin  the  creek.  The  first  appropriation  of  $10,000,  made  in  1888,  was 
expended  in  making  a  channel  40  feet  wide  and  6  feet  deep  from  Smyrna 
Landing  to  Brick  Store  Wharf,  a  distance  of  nearly  3  miles.  Below 
this  point  tliere  are  still  extensive  but  not  very  shoal  bars  in  the  river. 
That  was  the  condition  of  the  channel  at  the  end  of  the  fiscal  year  end- 
ing  June  30, 1890,  up  to  which  time  $10,000  had  been  expended.  The 
residt  of  the  improvement  was  the  extension  of  navigation  nearly  2 
iniles  farther  up  the  river  and  a  reduction  in  the  hauling  time  of  freight 
and  in  freight  rates  to  and  from  Smyrna.  The  amount  exi)ended  dur- 
ing the  fiscal  year  ending  June  30, 1891,  exclusive  of  outstanding  lia- 
l>ilities,  is  $2,536.35. 

It  is  proposed  to  expend  the  amount  asked  for  in  continuing  dredg- 
ing within  the  river  in  pursuance  of  the  project  now  in  force. 

Smyrna  River  is  in  the  collection  district  of  Delaware.  Wilmington  is  the  nearest 
port  of  entry,  and  the  amount  of  revenue  coUected  there  during  the  fiscal  year  end- 
h  %  June  ^)]  1891,  is  $15,217.04. 

AMOUNTS  APPROPRIATED. 

B  f  act  approved — 

June  14,  1880 $5,0(X) 

March  3,  1881 8,000 

E  '  act  passed  August  2,  1882 2,000 

B  ractof  August  11,  1888 10,000 

I^  •  act  approved  September  19, 1890 5^000 
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Money  Statement. 

Amount  appropriated  by  act  approved  September  19,  1890 $3, 000. 0<1 

June  30, 1891,  amount  expended  daring  imcal  year 302.7:4 

July  1,  1891,  balance  unexpended 4,697.2>J 

July  1,  1891,  outstanding  Uabilltiee r2,233.63 

July  1, 1891,  amount  covered  by  uncompleted  contracts 2, 125. 00 

4,358,63 

li 4 

July  1, 1891,  balance  available 338.6:7 

*    ■  m 

{Amount  (estimated)  required  for  completion  of  existing  project 22,  365.  (XJ 
Amount  that  can  be  profitably  expended  in  liscal  year  ending  J  nne  30. 1893    10,  OUO.  OC 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Ahairact  of  proposals  received  atid  opened  January  19,  1891,  hf  Gmi.   Wm.  F,  Smithy 

United  States  Agent,  for  dredging  in  Smyrna  £irer,  Delaware. 


No. 

Name  and  address  of  bidder. 

Time. 

Prir© 

por  cubi 

Commence. 

Complete. 

vartl, 
meHKtirui 
in  plaook 

1 

Atliut  Dri'dirinff  Com  nan  v.  W^ilininfirton.  Del. .......... . 

Apr.    1,1891 
Mar.    1,1891 
Apr.    1, 1691 

Jane  30. 1891 
June  30,  lo«l 
Aug.   1,1891 

Cmts. 
2 

1 
1 

2 
3 

Frank  C.  Somers,  Cannleii.  N.  J 

National  Dredirinir  ComuauT.  Wilmington.  Del ............ 

Contract  with  National  Dredging  Company,  dated  February  9, 1891« 


COMMEBCIAL  STATISTICS. 

Beceipis  and  shipments. 


Class. 


Heceipts — 

Bone,  coal,  iron,  phosphate,  rock,  and  ice 

Chemicals,  canned  goodH,  fertilizers,  lumber,  and  flour. 

Grain,  truck,  hay,  potatoes,  cattle,  horses,  and  lime 

General  merchandise 


Total. 


Shipments — 

Cord- wood,  railroad  ties,  and  ship-timber 

Baskets,  bricks,  canned  goods,  crates,  terracotta  ware. 

Fruit,  truck,  grain,  hay,  poultry,  butter,  and  cattle 

General  mere liandiso 


Total 


Total  receipts  and  shipments 


Tons. 


$6,800 

7,201 

23,731 

10,000 


47, 732 


62,636 

98, 3:j« 

17, 223 

5,000 


183, 195 


230,927 


Value. 


$82,00 
189, 2« 
296,49 
400,00 


967,69 


166,00 

1, 835,  (HI 

881,5X1 

200,001 


3,  082, 9<l 


4,050,531 


Vessels  trading  in  Smyrna  Biver,  Delaware. 


Class. 


Steamers.. 
Tug  boats 
Schooners. 


No. 


3 
5 


Aggrepjate 
tonnage. 


440 


250 


Draft. 

Feet. 
5  to  6 
6 
5to7 

Trips. 


DailT  in  peach  season  and  triweekly. 
Charter. 
Bo. 
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■ 

H5. 

IMPROVEMENT  OP  ST.  JONES  RIVER,  DELAWARE. 

The  improyement  of  this  river  was  reported  as  completed  at  the  close 
of  the  fiscal  year  ending  Jnne  30;  1890;  and  no  farther  appropriation 
was  recommended. 

r  This  work  is  in  the  coUection  distriot  of  Delaware.  WilmiDffton  is  the  nearest 
port  of  entry,  at  whioh  the  amount  of  revenne  collected  during  the  fiscal  year  end- 
ing June  30,  1891,  was  $15,217.04. 

AMOT7NTS  APPROPRIATED. 

By  act  approved — 

March  3, 1881 $5,000 

Jnly5.1884 , 10,000 

August  5, 1886 10,000 

By  act  of  August  11, 1888 15,000 

Money  statement. 

Jiily  1, 1890,  balance  unexpended $490.52 

luneSiO,  1891,  amount  expended  during  fiscal  year 490.52 


COMMERCIAL    STATIflTIGS    OF    ST.    JONES    RITSR^    DELAWARE,    FOR    TEAR   ENDING 

DECEMBER  31,   1S90. 

Receipts  and  shipments^ 


CIms. 


Raw  prodactn— piff-tln  SDdlead,  ooal,  ice 

Manafactured  proSncta — ^iron,  fertillzeni,  Inmber,  tin  plate,  etc.. 
Agricaltaral  prod ucUi— hay,  oatUe,  horsea,  Hlteep,  tropical  frait. 
General  meronandise 


8hi 


Total 
lents: 


Sents: 
w  prodncta— cord-vood  and  molding  sand 

Manufactured  prodacta— baskets,  orates,  canned  goods,  and  Inmber 
Agriotiltoral  prodacts^-firait,  grain,  cattle,  berries,  and  potatoes  . . . 


Total 

Total  receipts  and  shipments 


Tons. 


3,297 

5. 560 

560 

2,200 


II.e35 


M7 

4,170 

11,415 


Yalae. 


123,087 

230, 115 

80,038 

210,000 


554,040 


1,950 
241,025 
404,550 


16.142 


27,777 


647,  525 


1, 2U1, 565 


VesaeU  trading  in  St.  Janes  River. 


Class. 


Itea  ners . . 
Btlic  oners. 


No. 


1 
2 


Draft. 


Feet. 


Total 

rt'gistorcd 
tonnage. 


125 
135 


Tripe. 


Tri-weeUy. 
Weekly. 


The  above  statistics  were  Aimished  by  the  Lebanon  Navigation  Company,  and  Mr. 
H.  3.  Van  Borkalow,  of  RisinglSan  and  Magnolia,  Delaware, 
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H6. 

IMPROVEMENT  OF  MI6PILLI0N  CREEK,  DELAWARE. 

There  were  no  operations  dnring  the  fiscal  year  ending  June  30, 1891, 
for  want  of  funds.  A  survey  of  the  mouth  of  the  creek  was  ordercit 
by  the  aet  of  September  19, 1890,  "with  a  view  of  cutting  a  canal  so  a^i 
to  shorten  the  distance  to  the  bay,  and  making  an  outlet  in  the  bay 
which  would  furnish  deeper  water.''  The  survey  i^iU  be  made  dimua 
the  summer  of  1891,  and  a  report  submitted  in  time  for  the  action  of 
Congress. 

The  improvement  of  the  creek  began  in  1879,  the  project  being  for  a 
6-foot  low-water  channel  40  feet  wide  fipom  Milford,  the  head  of  navigai 
tion,  to  the  mouth  j  and  up  to  the  close  of  the  fiscal  year  ending  Jwai 
30, 1889,  the  sum  of  $17,000  had  been  expended,  with  the  result  of  i 
clear  channel  of  the  required  dimensions  extending  Irom  Milford  t< 
Flat  Beach  Shoal,  a  distance  of  12  miles.  This  shoal  remains  to  hi 
dredged  in  accordance  with  the  original  project,  but  it  is  recommended 
that  further  action  be  postponed  until  the  report  on  the  sui'v^ey  has  beei 
submitted. 

Mispillion  Creek  is  in  the  coUection  district  of  Delaware.  Wihninpton  is  tit 
nearestport  of  entry,  at  which  the  amount  of  revenue  collected  during  the  tiscal  ye* 
ending  June  30, 1891,  was  $15,217.04. 

AMOLXTS  APPROPRIATED. 

By  act  approved — 

Miu-ch3,1879 $3,(^ 

Juno  14. 1880 4j)(» 

March  .3, 1881 3,:><II 

By  act  pa8se<l  August  2, 1882 3,(4) 

By  act  of  August  11, 1888 3,5l) 

Money  statement. 

Amount  (estimated)  required  for  completion  of  existing  project $2,  OO 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and  harbor 
acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


Beceipts  and  shipments. 


Class. 


Seceipts: 

Bone,  coal,  phosphate  rock,  piji  iron,  ftnd  io« 

Chemicals,  fertiliEcrs,  Hour,  Iiiiuber,  and  tin-plate 

Hay 

General  merchandise 


Total 


Shipments : 

Cord  wood,  piles,  railroad-ties,  and  ship  timber. 
Baskets,  crates,  c^iuued  goo<ls,  and  fertili7.fi»... 

Grain  and  potatoeH , 

General  mercliaudise 


Total 


Tons. 

* 

Valu0 

12.750 

fc,  860 

2, 240 

$123,  g 
209.^ 

24, 075 

383,* 

4e 

— — ^— 

17,689 

3.  540 

2,  {YM] 

200 

433.^ 
197.  # 

6,# 

23.  467 

701,  iJ 

Total  receipts  and  sliipinent a 47,  :)42  i  l,0ij.5P 
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Vessels  Jmilt  and  repaired  at  Milford,  Deh,  during  the  year  ending  Jwne  SO^  1891, 


Class. 


Suflt: 

Coal  bargrs 

Schoonero.. 

Sloops 

Itepairea : 

St«aTner8  .. 

Sail  vessels 


Ko. 


2 
2 
2 

3 
13 


Be^Rtered 

total 

tonnage. 


700 

1,700 

500 

Unknown 
1,170 


Draft  of  largest 

vessel  when 
leaving  ship  yanl. 


Feet. 


8 
4 


Calonlated  nukz- 

imoxD  draft 

when  loaded  of 

largest  vessel 

built. 


Feet. 


16 

7 


Vessels  trading  to  and /ram  Mil  ford,  Del. 


Class. 


Schooners. 

Sloops 

[Tiarjres 

Tagboats  . 


No. 

29 
1 
3 
2 

Aggregate 
tonnage. 

Draft. 

1,430 

35 

560 

50 

Feet. 

Trips. 


4  to  80  trips  per  year. 

2  trips  per  year. 

3  trips  per  year. 
DaUy. 


H7. 

IMPROVEMENT  OF  BROADKILN  RIVER,  DELAWARE. 

At  the  beginning  of  the  fiscal  year  dredging,  under  contract  with  the 
American  Dredging  Company,  at  the  rate  of  7  cents  per  cubic  yard  of 
material  removed,  was  still  in  progress.  Operations  had  began  on  May 
2Sy  1890,  and  continued  until  October  30  following,  when  the  available 
funds  were  exhausted.  In  consequence  of  the  very  low  price  for  which 
the  work  was  done  the  amount  of  material  removed  under  the  contract 
wsk6  considerably  more  than  originally  estimated,  being  104,284  cubic 
}^ards.  A  continuous  channel  6,300  feet  long  from  Green  Island  to  the 
mouth  of  the  river,  a  section  where  no  dredging  had  previously  been 
done,  was  dredged  for  a  width  of  40  feet  and  to  a  depth  of  6^  feet  below 
mean  low  water,  requiring  the  removal  of  46,727  cubic  yards  of  sand, 
f  ravel,  and  mud,  the  former  predominating.  The  remaining  material, 
67,557  cubic  yards,  principally  sand,  was  excavated  at  numerous  sharp 
'points  in  the  upi)er  river  and  at  several  shoals  in  the  immediate  vicinity 
I  of  Milton,  the  head  of  navigation.  The  material  was  deposited  on  the 
ibank  nearest  to  the  cut. 

There  is  now  a  clear  6-foot  low- water  channel  of  not  less  than  40  feet 
bi  width  inside  the  river  from  the  mouth  to  the  bridge  at  Milton,  and. 
the  i>ortion  of  the  original  project  relating  to  the  improvement  ci  the 
ebannel  within  the  river  can  be  reported  as  completed. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1891,  is 
i|8£76.81. 

The  original  project  was  made  in  1871,  and  is  for  a  6-foot,  low- water 
navigation  from  the  mouth  of  the  river  to  Milton,  the  head  of  naviga- 
;tion,  and  for  a  new  entrance,  protected  by  a  jetty,  at  a  total  estimated 
eost  of  $80,447.  The  project  was  modified  in  1881  as  to  the  latter 
■portion  of  it  and  the  estimate  reduced  to  $51,450. 

Dredging  has  been  done  at  various  times  since  1873  for  a  channel  40 
feet  wide  and  6  feet  deep  at  mean  low  water,  and,  as  stated  above,  this 
channel  is  now  completed. 


i: 
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The  total  amoant  expended  up  to  the  close  of  the  fiscal  ye.nr  eiifiing 
Jnne  30, 1891,  is  $35,000. 

This  work  is  ib  the  collection  district  of  Delaware.  Wilmington  is  the  nearest 
port  of  entry,  at  which  the  amonnt  of  revenue  collected  during  the  fiscal  year  end-: 
ing  June  30, 1891,  was  $15,217.04. 

AMomrra  appropriated.  | 

By  act  approved—  * 

March  3, 1873 $10.00f> 

June  14, 1880 5,0(0 

March2,1881 5,00*1 

By  act  passed  August  2,  1882 5,0(^1 

Ay  act  of  August  11, 1888 10,000 

i 
i 

Money  st4itemenU 

July  1, 1890,balance  unexpended $8. 876.8^ 

June  30,  1891,  amount  expended  during  fiscal  year 8, 876. 81 

=-  i 

(  Amount  (estimated)  required  for  completion  of  existing  project 21, 500.  OQ 

<  Submitted  in  compliance  with  requir«inents  of  sections  2  of  river  and 

t    harbor  acts  of  1866  and  1867.  ' 

■ 

i 
_  I 

COMMERCIAL  STATISTICS  OF  BROADKILN  RIVKR,  DELAWARE,  FOR  THE  TEAR  ENDI><J 

DECEMBER  31,  1890. 


Tons. 


Haw  prod-ncta 

Manufactured  product* 
Agricultural  prodncta  . 
General  znerciiaDdlse — 


Beeeipti. 


Total 


Raw  products 

Mauufactured  products. 
Agricul I ural  products  .. 


Shipmenti, 


Total 

Total  shipments  and  receipts 


1.870 

600 

20 

1,  800 

4,  290 

29.  880 

3,  274 

556 

33,  710 
38,000 


Tonnage  belonginjj  in  river,  1,300  tons;  transient,  1,000  tons.  Draft  of  vei^^^"* 
trading  in  the  river  from  4  to  7  feet.  .* 

The  above  statistics  were  kindly  furnished  by  Ex-Governor  James  Ponder,  of  ^^ 
ton,  and  Mr.  J.  B.  Dorman,  of  Drawbridge,  Del. 


H  8. 

IMPROVEMENT  OF  INLAND  WATER-WAY  FROM  CHmCOTEAGUE  BAY,  ^^ 
GINIA,  TO  DELAWARE  BAY,  AT  OR  NEAR  LEWES,  DELAWARE. 

The  object  of  this  improvement  is  to  connect  by  a  navij^able  cIj^ih'^' 
the  many  inland  bays  or  lagoons  which  skirt  the  Atlantic  coast  in  A 
comae  County,  Virginia,  Worcester  County,  Maryland,  and   Sus.s^ 
County  Delaware^  the  termini  to  be  on  the  south,  Chincoteague  In^' 
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iU  t  II         '!,,  i>i>Iitwar<t  Bay,  at  or  iiiHir  tlit?  I>tl:i'  ,i,     \iu.r-  J 

'  il  length  of  the  pi-oiKtsert  wat^r  wi  ..  >.        I 

i  IS  hiispil  upon  a  siifvey  mode  in  I  -  .  i'  with  I 

.1  riiM  of  the  rivpL  and  harbor  lu-t  "i'  .l.....  -■.  i.-.i.     llie  re-  I 

i' '       ■    sni-vey  printed  in  tht?  Itepoit  of  rhi- <  Im-lu)  Kn^iiiiOfira  J 

--       1  ;_:i -i  8!>1-9(M,  repoinmcniipd  ;in  open  I'lif.  lii'1wi-cn  ihi^  [loiuU] 

I  ,L  1,1   !     I       ■  '.t'kIp  nt  the  bottom  and  li  ft*yt  dwjt  below  the  itiiian  low- 1 

I  i'":M<l  in  the  Delaware  BreakwaKT  Harbor,  at  un  ftBtb  I 

1  i'lptM  in  188fi,  an  appropriation  of  tlSiTrMI  being  1 

111!'  II   August  5,  with  sjiwial  diri-clion  that,  the  money  1 

■iii"ii!.j  I.I.- 1  v|"'iiil'-(l  wilhin  that  section  of  the  ]>ropoiM'd  wiitor  way  wit-  1 

imrt^l  fii^twi-i-a  (_'hinn>toagup  Bay  and  Indian  Itiver  Bay.    Thi'  (,'liiof  I 

of  Kii;;iritiTh  Hubspquenliy  approved  a  recommeiidation  (hkkIc!  l>y  thft  I 

oflii-iT  in  rhargp)  bi  apply  tht>  appropriation  to  conTH'«:tinK  lUo  wutwn  I 

nt  A««awonnin  Hay  and   Indian  Rivt>r  Bay  by  exnivalinif  acut  8  ftwl  I 

widt>  at  the  b"ttoni  and  fi  feel  deep  at  mwin  low  wat<u'  of  the  otean.    In  I 

tbff  place  'il'  the  line  originally  surveyeil  betwwn  (hoM^  bays,  a  miw  J 

mutie  was  r(«'oinmpn<Ied  which  wa«  furrlier  inland,  shorter  in  diHtance>  I 

and  whieh  rrtjuired  Ie»s  excavation.     By  HVoidiiiR  the  dandy  s*>il  aiid  1 

B  fUme  i»roxiniity  to  the  ocean  it  was  tUuiicht  that  tlie  jioi-nianeiKy  I 

of  the  ent  wiiuld  alw)  bo  increased.    The  new  line  which  runs  straight  \ 

from  Jetlerson  Creek,  a  tributury  of  Assawcmnui  Bay  to  White's  (.''rt'ek,  I 

a  tributary  of  Indian  Kiver  Bay.  and  is  u«arly  4  miles  long  from  Hhore  I 

to  Hhore,  was  appioved  in  Januaiy.  1SS7.  I 

The  bcuLiiiiiug  of  o|H^<ratiou4  wji*  debiywl  for  over  a  your,  nvraiting  I 

the  Hetlh'uient  of  the  qiicstiim  of  risht  of  way,  which  waa  to  be  ^iven  I 

free  of  cost  to  the  ITnitwi  Staten.     t)n  .Inly  3."l88S,  the  Attorney  Oen-  I 

«l-al  of  the  t'nited  States  approved  the  title  to  the  landw  needed  and  I 

TOflted  in  the  OenenUOoveniinentbyauactof  the  Delaware  legislaturo  1 

pastied  at  Itovev  April  4,  IHST.  I 

C»n  Auffiist  11,  J8H8,  ConRresR  made  an  additional  appropriation  of  I 

400.(M>0  fnr  lontiiuiing  iinproveinBHt  on  the  inland  water  way,  and  I 

<Jin>rted  that  it  be  also  u«ed  Iretween  Chincoteaguo  Bay  aiul  Indian  I 

Ri\er  Bay.  I 

A  new  pi-ojoct  waa  thereiip<m  submitted,  which  was  approve*!,  to  I 

npplrthis  :ippropriation,  together  with  the  balance  of  the  appropriation  I 

_  1  *  ',  I-wtf,  to  increasing  the  pi-oixised  ctit  between  Assawonian  I 

:  ui  Biver  Bay,  tht-  width  and  depth  bo  be  governed  by  J 

^  liLch  tho  work  could  be  contnuited  for.  1 

i  rouiicitiri^' Hie  bays  above  named  by  a  tnitaboot^  mile*  I 

■■[<-m,  and  6  feet  deep  below  the  avwage  I 

i\ ,  were  opene<l  November  2,  1888.     The  1 

:  [■>»  hijrh  and  were  rejected.    The  work  I 

.       i.iiis  of  the  (rnt  having  been  re<lneod  to  20  1 

\:;-t  111  ividlh  lit  the  buttum  und  to  a  :i-feet  depth  below  the  lovel  of  the    I 

b«\-,     I'roposala  were  again  opened  on  Ueiember  18,  1*S.S,     Tho  lowest  I 

bid  ninn-i*r'''l  to  be  reasonable  in  price;  after  an  investigation,  it  was   1 

1..,,  ,,.i    ii,v,v. .,-.'!'.  that  the  guarantors  to  the  pi-oposal  wei'e  irresponsible   I 

'it  (hi-  bidden*  themwlves  were  pecuniarily  unable  to  carry   I 

iinithe  bid  wasrtyeclt'd.     Willi  the  approval  of  the  t-ihief  I 

1  iMiih:ii-t  WTi'*  eiilercd  into  JannaiT  24,  18K!t.  with  tho  I 

■       f     V   :     HI,  of  New  Vork  fity,  at  his  bid  of  21.0  I 

.[  inphiee.  I 

i~  Iwgnn  l'Vbruar>-  U,  1889.  and  wsm  to  I 

iiiif  yeai-.    I'rogrews  was,  however,  mmdi    | 


*  ■ 
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delayed  by  a  series  of  adyerse  circumstanoes,  which  maiiily  arose  from 
iiljiinctions  being  placed  npon  the  contractor  by  certain  parties  dissat- 
isfied with  the  awards  made  by  the  commission  for  land  damages,  from 
strikes  of  laborers  and  the  reftisal  of  adjoining  property  owners  to  sell 
necessary  land  for  dumping  ground  except  at  exorbitant  prices.  Also 
from  the  prevailing  undfavorable  weather  the  first  season,  and  from  a 
lack,  for  a  long  time  after  operations  had  commenced,  of  an  intelligent 
management  of  the  work.  In  July,  1889,  a  supplementary  agreement 
was  made  with  the  contractor  to  increase  the  depth  in  the  cut  to  a  depth 
of  4  feet  below  the  level  of  Assawoman  Bay,  the  width  on  the  bottom 
to  remain  as  previously  fixed,  20  feet,  and  no  payments  for  the  addi- 
tional 2  feet  to  be  made  until  the  4-feet  depth  had  been  excavated  from 
the  corresponding  depth  in  one  bay  to  that  in  the  other.  The  price  for 
removing  materi^  within  the  additional  depth  in  the  cut  was  &e  same 
as  agreed  upon  in  the  original  contract,  viz,  21.9  cents;  the  dredging  in 
the  bays,  however,  was  to  be  paid  for  at  the  rate  of  12  cents  per  cubic 
yard. 

By  direction  of  the  Chief  of  Engineers  the  time  for  the  completion 
of  these  contracts  was  extended  at  various  intervals  during  the  past  2 
years,  the  last  time  to  July  1, 1891. 

The  work  was  entirely  finished  on  June  18, 1891.  The  amount  of 
material  excavated  within  the  cut  from  shore  to  shore,  a  distance  of 
20,600  feet,  was:  Under  the  original  contract^  190,577  cubic  yards; 
under  the  supplementary  contract,  55,219  cubic  yards;  or  a  total  of 
245,796.  The  number  of  cubic  yards  dredged  in  the  bays  was  3,019, 
making  a  grand  total  of  248,815  cubic  yards  of  material  removed  under 
these  contracts.  The  length  of  the  cut  dredged  in  Assawoman  Bay  to 
reach  the  4-foot  depth  is  900  feet;  the  corresponding  cut  in  White's 
Creek,  Indian  Eiver  Bay,  is  1,300  feet.  With  the  exception  of  four 
small  shoals,  which  have  recently  formed  at  different  points  by  reason 
of  the  bank  having  been  undermined  by  ditches  leading  into  the  cut, 
the  average  depth  throughout  is  slightiy  over  the  depth  called  for  by 
the  contract.    These  shoals  wiU  shortly  be  removed. 

During  the  past  fiscal  year  the  three  temporary  wooden  bridges,  for 
which  a  contract  was  made  March  24. 1890,  were  erected.  These  bridges 
were  not  provided  with  a  draw.  As  there  exists,  however,  a  serious 
intention  of  using  the  canal,  with  its  present  width  and  depth,  from 
Assawoman  Bay  to  Indian  Biver  Bay  for  sail  vessels  large  enough  to 
ply  between  these  waters  and  Philadelphia,  and  also  by  others  to  put 
in  two  or  three  small  steamers  to  run  from  Ocean  City,  Md.,  to  Eeho- 
botii  City,  Del.,  a  recommendation  was  recently  made  to  the  Depart- 
ment to  put  draws  in  the  bridges,  which  was  approved. 

The  water-level  observations  at  the  south  and  north  ends  of  the 
canal  made  with  self-registering  tide  gauges,  with  one  of  which  an 
anemometer  is  connected,  were  continued  until  February,  1891,  when 
the  gauge  at  the  upper  end  was  removed  to  the  head  of  Rehoboth  Bay, 
since  which  time  observations  have  been  continued  at  the  stations  as 
rearranged.  The  results  of  the  observations  will  be  published  in  du 
time. 

The  river  and  harbor  act  of  September  19, 1890,  appropriated  $50,00' 
for  continuing  this  improvement,  to  be  used  from  Chincoteagiie  Bay  t 
Delaware  Bay,  no  part  of  which  was  to  be  expended  until  the  right  c 
way  had  been  secured  free  of  cost  to  the  United  States.  It  was  coi 
templated  after  the  passage  of  the  bill  to  make  arrangements  for  ai 
early  extension  of  the  water  way  towards  the  Delaware  Bay,  but  upo 
a  close  investigation  it  was  found  that  the  appropriation  was  not  avai 
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able  even  for  locating  the  necessary  line  that  had  to  be  secured  first. 
The  money  necessary  for  a  survey  was,  however,  subsequently  secured 
from  the  survey  fund,  and  a  survey  from  Behoboth  Bay  to  Delaware 
Bay  lor  the  purpose  of  locating  a  final  line  for  the  canal  was  made  dur- 
ing the  past  winter  and  a  report  submitted  April  7, 1891,  a  copy  of 
which  is  hereto  appended. 

This  report  recommends  a  line  much  farther  .inland  than  that 
proi)osed  in  1885,  which  was  not  considered  finaL  The  reasons  for  the 
change  are  similar  in  nature  to  those  that  had  previously  tended  to  pro- 
duce a  change  from  the  original  location  in  the  cut  between  Assawoman 
Bay  and  Indian  Eiver  Bay,  as  related  above,  viz :  the  exposure  of  the 
original  line  to  storm  tides  and  drift  sand  and  its  close  proximity  to 
the  ocean  and  the  sandy  beach.  The  fijiaJ  cost  of  the  work  was,  in  con- 
sequence of  the  change  in  location,  much  increased;  the  increase  is, 
however,  far  outweighed  by  the  greater  permanency  of  the  work  and 
the  decrease  in  the  cost  of  maintaining  it  when  completed. 

AMOUNTS  APPROPRIATED. 

Bj  act  approved  August  6, 1886 1 $18,750 

By  act  approved  Augpiet  11, 1888 60,000 

By  act  approved  September  19, 1890 ^ 50,000 

Money  statement, 

July  1,  1890,  balance  tmexpended $45,730.74 

Amount  appropriated  by  act  approved  September  19, 1890 50, 000. 00 

95, 730. 74 
June  30, 1891,  amount  expended  during  fiscal  year 35, 566. 02 

July  1,  1891,  balance  unexpended 60,164.72 

July  1,  1891,  outstanding  liabilities w 6,014.52 

July  1, 1891,  balance  available 54,150,20 

{Amount  (estimated)  required  for  completion  of  existing  project 231, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1893  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and* 
harbor  acts  of  1866  and  1867. 


report  of  w.  f.  smith,  united  states  agent,  major  of  engi- 
neers, u.  s.  army,  retired,  on  survey  op  canal  between 
rbhoboth  bay  and  delaware  bay. 

United  States  Engineer  Offce, 

Wilmington^  BeL,  April  7,  1891, 

General:  I  have  the  honor  to  forward  herewith  a  copy  of  a  report 
of  ^Ir.  A.  Stierle,  assistant  engineer,  upon  the  survey  of  the  canal  be- 
een  Eehoboth  Bay  and  Delaware  Bay,  a  part  of  the  proposed  water 
y  fi'om  Chincoteague  Bay  to  Delaware  Bay. 

i'or  the  reasons  set  forth  in  that  fiill  report  I  have  to  recommend  the 
option  of  the  Stockley  Creek  route  or  that  numbered  III  on  the  trac- 
y  of  the  map*  of  the  survey  which  is  forwarded  by  mail  to-day  in  a 
>arate  package, 
the  question  of  the  termini  and  the  number  of  public  road  bridges 

*  Not  printed. 
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would  more  than  outweigh  any  advantages  possessed  by  either  of  the 
other  lines. 

Very  respectfully,  your  obedient  servant, 

Wm.  F.  S:mith, 

United  States  Agent, 

Brig.  Gen.  Thomas  L.  Oasey, 

Chief  of  Engineers^  if.  8,  A, 

(Through  CoL  Wm.  P.  Craighill,  Corps  of  Engineers,  Division  Engi- 
neer, Southeast  Division.) 

[Pint  indorsement.! 

TJ.  S.  Enginebb  Office, 

Baltimore^  Md.j  April  22^1891. 

Resi)ectftilly  submitted  to  the  Chief  of  Engineers. 

In  addition  to  the  information  derived  from  tliis  report  of  Mr.  Stierle, 
and  those  of  Mr.  Bird,  printed  in  the  Annual  Report  for  1S85,  Part  I, 
pages  891-904, 1  have  a  personal  knowledge  of  the  country,  gained  when 
in  charge  of  the  surveys  made  some  10  or  12  years  ago  for  a  route  for  a 
ship  canal  to  connect  the  Chesapeake  and  Delaware  Bays. 

The  project  for  the  inland  water  way  from  Chineoteague  Bay,  Virginia, 
to  Delaware  Bay,  at  or  near  Lewes,  Del.,  proposes  a  channel  to  be  made 
by  dredging  or  otherwise,  70  feet  wide  at  bottom  and  6  feet  deep  below 
the  mean  low- water  level  in  the  haibor  of  the  Delaware  breakwater. 
The  total  estimated  cost  is  given  in  the  last  annual  report  as  $?350,000, 
based  upon  the  surveys  of  1884-'85,  of  which  §250,000  wa«  stated  as  the 
probable  cost  of  the  connection  between  Rehoboth  and  Delaware  Bays. 

Mr.  Stierle  proposes  as  a  result  of  his  recent  survey  a  change  in  the 
route  between  Rehoboth  and  Delaware  Bays  and  his  reasons  therefor 
are  good.  His  estimate  for  the  new  route  now  recommended  by  the 
local  engineer  is  $575,000,  an  increase  of  over  100  per  cent,  for  this  sec- 
tion of  the  improvement  over  the  former  estimat^j.  And  it  is  stated  that 
this  last  estimate  does  "not  include  the  cost  of  protection  works  at  the 
outlet  of  the  canal,  or  the  cost  of  the  regulation  of  and  inlets  for 
drains,  ditches,  and  lateral  streams,  tidal  and  fresh,  that  have  to  be 
led  into  the  canal;  or  the  exi)ense  of  dredging  turnouts  and  possibly 
ferry  slips  at  private  road-crossings;  or  of  small  land-locked  harbors  at 
each  end  of  the  route  for  the  smaller  class  of  sailing  vessels." 

As  this  work  seems  likely  to  cost  so  much  more  than  the  original  esti- 
mate, and  there  are  still  so  many  elements  of  uncertainty  as  to  the  ulti- 
mate plan  and  its  cost,  and  the  total  expenditure  up  to  this  time  has 
been  comparatively  small,  not  much  over  $25,000,  the  question  arises 
whether  it  may  not  be  better  to  suspend  farther  operations  until  a  com- 
plete plan  and  estimate  can  be  made  and  submitted  to  Congress  for 
further  consideration. 

It  is  to-day  learned  that  there  is  a  desire  upon  the  part  of  those  in- 
terested in  this  work  to  have  the  necessary  right  of  way  granted  at  th< 
present  session  of  the  legislature  of  Delaware,  which  may  be  term 
nated  in  ApriL 

Wm.  p.  CRAiaHiLL, 
Colonel^  Corps  of  EngineerB^ 
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[Second  indorsement.] 

Office  Chief  of  ENGmEERS, 

U.  S.  Armt, 
AjdtH  212  1891 
Bespectfimy  retarned  to  Col.  Wm.  P.  Craighill,  Corps  of  Engineers, 
forhis  recommendataon  as  to  the  location  of  the  propoW  water  way. 

fkS^^r^^^^-  V^'^i*'"  ^^  approved  September  19, 1890,  appropriates 
«50,000  for  the  inland  water  way  from  Chincoteague  Bay  to  Delaware 
iiay.  Xhe  snrvey,  the  report  on  which  is  now  presented,  was  made  in 
order  to  locate  the  line  of  water  way.  The  Division  Engineer  will  call 
on  the  local  engineer  for  such  information  as  maybe  n^sessary  to  en- 
able ium  to  reach  a  definite  conclusion  as  to  the  location. 

H.  M.  Adams, 
Major,  Corps  of  Engineers,  in  Charge. 

(Third  indorsement.] 

U.  S.  Engineer  Office, 

Baltimore,  Md.,  April  23, 1891. 

Eespectfhlly  returned  to  the  Chief  of  Engineers. 

I  visited  Wilmington  to-day  in  compliance  with  the  orders  of  April 

*   J      .  ^x^^i^***  ^^^  *'*®  instructions  concerning  the  survev  unta 

to-day  m  the  office  of  the  local  engineer,  I  could  not  previously  know 

its  special  object.  *■  j       v" 

I  have  gone  over  the  subject  with  the  local  engineer  and  the  assistant 
who  made  the  survey.  The  information  in  hand  is  sufficient  to  enable 
l^e  location  to  be  settled  between  Delaware  Bay  and  Eehoboth  Bay. 
miat  recommended  by  the  local  engineer,  the  Stockley  Creek  route,  or 
No.  m,  should  be  adopted.  The  estimate  of  the  assistant  engineer  of 
'^H*^^«^^'*'^^l'i^  satisfactory.  To  this  sum,  however,  sSuM  be 
added  25  per  cent  to  cover  the  cost  of  the  items  referred  to  in  mv  in- 
dorsement of  Apnl  22,  as  not  included  in  the  estimate.  With  this  un- 
derstanding the  estimate  for  the  connection  between  Delaware  Bay  and 
Eehoboth  Bay  will  amount  to  $718,226.  To  this  sum  an  addition  should 
also  be  made  for  dredging  in  Kehoboth  Bay,  for  which  the  estimate  of 
page  904,  Annual  Eeport  of  1885,  Part  I,  is  altogether  inadequate. 
J^or  can  a  proper  estimate  of  the  amount  of  this  dredging  be  made  in 
my  opinion,  without  further  survevs  in  Eehoboth  Bay  ' 

Moreover,  there  should  be  a  revision  of  the  estimate  of  the  cost  of 
the  remainder  of  the  line  to  Chincoteague  based  on  the  experience 
gam^  on  that  portion  where  operatiohs  have  akeady  been  in  progress 
m  order  that  Congress  may  know  how  much  this  whole  work  wiU  cost' 
which  may  be  expected  to  be  four  or  five  times  the  sum  stated  in  the 
last  annual  report  as  "required  for  the  completion  of  the  existing  proi- 

^      *oQt  ^S^'®^,*^®  ultimate  cost  yd]l  be  found  to  be  nearer  $1,(K>0,000 
than  *2dl,500,  the  sum  stated.  ' 

Wm.  p.  Ceaightll, 
Colonel,  Corps  of  Engineers. 

{Fourth  indorsoment.] 

Office  Chief  of  Engineees, 

U.  S.  Armt, 

„         ^,  „       ,  -^Pril  ^,  1891. 

Bespectfully  submitted  to  the  Secretary  of  War 
^  The  river  and  harbor  act  of  September  19, 1890,  appropriates  $50,000 
or  the  inland  water  way  from  Chiucoteague  Bay,  Viiginia,  to  Delaware 

ay,  at  or  near  Lewes,  Del.,  no  part  of  which  is  to  be  emended  until 
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the  right  of  way  is  secured  fvtie  of  cost  to  the  United  States.  The  esti- 
mated cost  of  tiiis  water  way  a^s  given  by  Maj.  W.  F.  Smith  in  his  report 
of  January  14, 1885,  is  $350,000.  The  appropriation  made  by  the  act 
of  September  19, 1890,  was  based  npon  this  estimate. 

Two  former  appropriations  have  been  made,  the  act  of  August  5, 1886, 
appropriating  $18,750,  and  the  act  of  August  11,  1888,  appropriating 
$50,000,  both  to  be  expended  on  that  part  of  the  route  between  Chinco- 
teague  Bay  and  Indian  Eiv6r  Bay. 

In  order  to  locate  the  line  of  the  canal  firom  Delaware  Bay  to  Keho- 
both  Bay,  a  survey  has  been  made  under  the  direction  of  Major  Smith, 
and  his  report  on  this  subject  is  presented  herewith.  The  Division 
Engineer,  CoL  Wm.  P.  Craighill,  Corps  of  Engineers,  reports  that  tlie 
cost  of  that  part  of  the  water  way  between  Delaware  Bay  and  Kehoboth 
Bay  will  amount  to  $718,226.  He  also  reports  that  the  ultimate  cost  of 
completing  the  work  will  be  found  to  be  nearer  $1,000,000  than  $231,500, 
the  estimate  submitted  by  Major  Smith  in  his  annual  report  for  1890. 

In  view  of  the  statements  made  by  the  Division  Engineer,  I  recommend 
that  the  whole  matter  be  reported  to  Congress  and  that  the  $50,000. 
appropriated  by  the  act  of  September  19, 1890,  be  not  expended  until 
Congress  has  taken  further  action  in  the  matter. 

H.  M,  Adams, 
Majar,  Corps  of  Engineers^  in  charge. 

War  DEPARTI^fENT, 

April  28^  1891. 

Approved  as  recommended  by  the  officer  in  charge  of  the  office  of 
the  Chief  of  Engineers. 

L.  A.  Grant, 
Acting  Secretary  of  War. 


report  ot  mr.  a.  8tierle,  assistant  engineer. 

United  States  Engineer  Office, 

WilmingUmy  Del,,  March  31j  1891. 

Sir:  I  have  the  honor  to  submit  herewith  a  report  upon  the  survey  for  a  canal  be- 
tween Rehoboth  Bay  and  Delaware  Bay,  a  part  of  the  proposed  wat^r  way  from 
Chincoteague  Bay,  Virginia,  to  Delaware  Bay,  at  or  near  Lewes,  Del.,  and  approximate 
estimates  of  the  cost  of  a  canal  of  the  approved  dimensions  alon^  several  lines  held 
to  be  the  most  feasible.  The  accompanying  map*  and  profiles*  illustrate  in  a  gen- 
eral way  the  main  features  of  the  country  traversed  by  the  difterent  lines  of  recon- 
noissance. 

1.  general  description. 

The  country  across  which  the  canal  is  to  be  extended  is  in  the  eastern  section  of 
Sussex  County,  Delaware,  and  is  commonly  called  Lewes  and  Rehoboth  Hundred, 
the  greater  portion  being  known  under  the  more  local  name  of  Kehoboth  Neck.     It 
is  bounded  on  the  north  by  the  deep  cove,  formed  by  the  western  shore  of  Delaware 
Bay.  in  which  the  Delaware  Breakwater  is  located;  on  the  east  by  the  Atlantic 
Ocean ;  and  on  the  south  by  Kehoboth  Bay.     On  the  western  boundary  the  Hnnd 
is  connected  with  the  main  body  of  the  Delaware  Peninsula  by  a  narrow  neck 
elevated  coimtry  not  over  one  mile  in  width.     The  shortest  distance   between 
bays,  however,  is  in  a  due  northerly  or  southerly  direction  about  6|  miles.     B> 
the  greater  portion  of  Lewes  and  Kehoboth  Hundred  forms  an  almost  level  plai 
of  a  general  altitude  of  '^  feet  above  the  sea,  "whose  geological  formation  is  tha' 
the  later  Tertiary  periods.    Nearer  to  and  along  the  shores  of  the   bays  and- 
ocean  the  remaining  land  is  much  lower,  consisting  principally  of  marsh  and  of  s 
dunes  of  a  very  recent  age.     Considering  the  peculiar  situation  of  this  Hondrc 
may  approi)riately  be  called  a  peninsula. 

*Not  printed. 
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Grabbing  30  acres,  at  $50 $1,500.00 

Bridji^efi: 

One  iron  drawbridge  at  railroad  crossing 11,000.00 

Seven  iron  drawbridges  at  pnblic  road  crossings,  at  $6,000 42, 000. 00 

418, 385. 15 
Add  10  per  cent,  for  contingencies 41,838.85 

Total 460,224.00 

II.  Burton  Creek  RoutCy  8.18  miles  long. 

Excavation  (3,248,988  cubic  yards) : 

Above  high-water  level,' 1,91)6,240  cubic  yards,  at  20  cents $399, 248. 00 

Below  high-water  level,  1,252,748  cubic  yards,  at  15  cents 187, 912. 20 

Grubbing  41  acres,  at  $50 2,050.00 

Bridges : 

Two  iron  drawbridges  at  railroad  crossings,  at  $11,000 22, 000. 00 

llireo  iron  drawbridges  at  public  road  crossings,  at  $6,000 18, 000. 00 

629, 210. 20 
Add  10  per  cent,  for  contingencies 62,921.80 

Total 692,132.00 

III.  Siockley  Creek  RoutCy  8.03  miles  long. 

Excavation  (2,724,804  cubic  yards) : 

Above  high- water  level,  1,517, 512  cubic  yards,  at  20  cents $303, 502.40 

Below  high- water  level,  1,207, 292  cubic  yards,  at  15  cents 181,093.80 

Grubbing  76  acres,  at  $50 3,750.00 

Bridges : 

Two  iron  drawbridges  at  railroad  crossings,  at  $11,000 22, 000. 00 

Two  iron  drawbridges  at  public  road  crossings,  at  $6,000 12, 000. 00 

522, 346. 20 
Add  10  percent,  for  contingencies 52,234.80 

Total 574,581.00 

Estimating,  for  comparison  upon  the  same  basis,  the  cost  of  a  canal  along  the 
route  proposed  in  1885,  the  following  exhibit  is  obtained : 
Preliminary  route  of  1885, 10.64  miles  long — 

Excavation  (1,861,266  cubic  yards) : 

Above  high- water  level,  271,045  cubic  yards,  at  20  cents $54,209.00 

Below  high- water  level,  1,590,221  cubic  yards,  at  15  cents 238,  533. 15 

Grubbing  50  acres,  at  $50 2,500.00 

Bridges : 

Two  iron  drawl)ridge8  at  railroad  crossings,  at  $11,000 22, 000. 00 

Three  iron  drawbridges  at  public  road  crossings,  at  $6,000 18, 000. 00 

335, 242. 15 
Add  10  per  cent,  for  contingencies 33,234.85 

Total 368,767.00 

In  the  above  estimafps  very  li])eral  allowance  has  been  made  for  the  excavations 

in  high  ground.    Provision  is  made  for  a  road  bed  20  feet  wide  on  either  side  of  the 

canal  running  at  a  general  level  of  12  feet  above  mean  low  water.    These  roads 

^ould,  of  course,  be  continued  upon  an  embankment  on  the  marsh  and  low  lands 

with  the  material  excavated  from  the  cuts  and  would  thus  eflFectually  protect  the 

canal  from  the  high  storm-tides  which  occur  occasionally  and  which  are  known  to 

have  never  exceeded  an  elevation  of  8^  feet  above  mean  low  water  at  the  Delaware 

Breakwater.    By  dispensing  with  one  or  the  other  of  these  roads  in  deep  cuts,  con- 

liderable  reduction  in  the  amount  of  material  to  be  excavated  can  be  made.    It  is 

thought  best,  however,  to  make  the  dimensions  and  estimates  amply  large  in  the 

irst  place,  especially  as  to  the  width  of  cross-section,  so  that  the  strip  of  land  which 

he  State  will  give  to  the  United  States  free  of  cost  under  the  right  of  way  clause 

nay  be  sufficient  to  cover  all  possible  contingencies  that  may  arise  in  the  future  if 

he  oanal  Ib  deepened,  a  possibility  that  may  well  be  kept  in  view* 
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ject,  as  they  could  readily  be  extended  from  time  to  time  if  tlie  effect  upon  the  gen- 
eral regimen  of  the  harbor  sho'old  be  found  to  be  an  advaivtag^ous  one. 

It  may  be  also  of  interest  to  refer  to  the  probability  th^t  the  Broadkiln  River, 
which  has  been  improved  of  late  years  at  great  expense  by  the  General  Government, 
and  whose  inlet,  situated  about  4^  miles  above  Lewes,  is  still  in  an  unimproved  con- 
dition,  having  only  18  inches  of  water  at  the  bar  at  low  tide,  may  seek  a  new  outlet 
in  the  future  through  this  canal.  A^art  £rom  the  favorable  opportunity  which 
would  accrue  to  the  commerce  of  this  river  by  having  an  unobstmcted  outlet  at  all 
times,  the  additional  volume  of  water  passing  in  and  out  of  the  mouth  of  the  canal 
under  the  daily  fluctuations  of  the  tide  wo.uld  undoubtedly  be  a  valuable  acquisition 
for  the  maintenance  of  a  proper  depth  of  water  in  the  entrance. 

If  the  Stockley  Creek  route  is  adopted  the  strip  of  land  necessary  for  the  right  of 
way  should  not  be  less  than  300  feet  wide.    This  will  make  a  total  of  about  290  acres 
of  land  which  the  State  of  Delaware  will  give,  free  of  cost  to  the  United  States,  for 
this  section  of  the  proposed  inland  water  way. 
Very  respectfully,  your  obedient  servant, 

A.  Stieri^e^ 
Assistant  Eng%n€er, 

Gen.  Wm.  F.  Smith, 

United  States  Agent. 


H  9. 

IMPROVEMENT  OF  SUSQUEHANNA  RIVER,  ABOVE  AND  BELOW  HAVRE  DE 

GRACE,  MARYLAND. 

The  liver  and  harbor  act  of  September  19, 1890,  appropriated  $4,000 
for  continuing  improvement. 

Pending  the  completion  of  a  survey,  provided  for  in  the  same  act,. of 
this  portion  Of  the  river  which  is  now  being  made  for  the  purpose  of 
modifying  the  existing  project,  this  money  is  still  unexpended. 

The  original  project  for  the  improvement  of  the  river  above  and  below 
Havre  de  Grace  includes  the  making  of  a  15-foot  low- water  channel 
below  the  town  and  the  removal  of  the  shoal  on  the  west  side  of  the 
channel  opposite  Watson  Island  to  a  depth  of  8  feet  below  mean  low 
water.  The  channel  below  the  town  was  dredged  to  a  depth  of  12  feet  in 
1885;  its  present  condition  shows  that  it  has  partially  shoaled  again. 

The  removal  of  the  eastern  bank  of  the  shoal  opposite  Watson  Ishind 
has  been  in  progress  since  1883.  The  object  of  this  removal  is  to  pre- 
vent, to  a  certain  degree,  the  formation  of  ice  gorges  at  or  near  Port 
Deposit,  Md.,  about  2J  miles  above  Watson  Island.  At  the  close  of 
the  fiscal  year  ending  June  30, 1890,  about  J32,000  had  been  expended 
on  this  shoal.  The  result  has  been  a  considerable  increase  in  the  original 
width  of  the  channel,  and,  it  is  stated,  the  ice  gorges  have  been  notice- 
ably lessened.  The  amount  asked  for  for  the  fiscal  year  ending  June 
30«  1893.  is  the  amount  estimated  for  annual  dredging. 

Sasqnehanna  River  is  in  tlie  coUectlon  district  of  Baltimore,  which  is  also  the 
nearest  port  of  entry.  The  amount  of  revenue  collected  there  during  the  fiscal  year 
ending  June  30, 1891,  is  $3,716,922.22. 

AMOUNTS  APPROPRIATED. 

/  act  approved — 

August  30,  1852 $10,000 

June  23, 1866 26,400 

July  11,  1870 12,000 

June  14, 1880 28,000 

March  3,  1881 15,000 

Y  act  passed  August  2,  1882 25, 000 

y  act  approved — 

July  5,  1884 ^ 20,000 

Augusts,  1889 6,000 

tact  of  August  11,  1888 10,000 

'  act  approved  September  19, 1890 4,000 
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Money  statement 

July  1, 1890,  balance  tiDexp^Biided $372. 2ri 

Amoimt  appropriated  by  act  approTed  Septembo'  19^  1890 4,  Cm  JO.  (K » 

4,372.25 
June  30, 1891,  amount  expended  dnring  fiscal  year 169. 9*> 

July  1, 1891,  balance  unexpended 4,202.35 

{Amonnt  (estimated)  required  for  annual  dre<i<nng •   20,  (tf *).  00 
Amountthatcan  be  prolitably  expended  in  fiscal  year  ending:  June  30, 18!^3    20,OUO.OO 
Submitted  in  eomxuiance  with  requirement  of  sections  2  of  river  and 
harbor  acts  of  lbti6  and  1867. 


COMMERCIAL  STATISTICS. 

SiaiUtics  of  Susquehnnna  Fiver,  above  and  below  Havre  de  Grace,  Jfrf.,  for  year  ending 

December  51,  1890, 


Class. 


C<Ml 

Xmnber,  ithingles.  and  timber 
StoDP,  aand,  and  ground  flint. 

Fertilizers 

Hay  and  fj^ixk. 

Spmce  wood 

General  merchandise , 

Total 


Yalas. 


1225.850 
274.635 
9L859 
27.700 
30,240 
35,000 
217,800 


003,064 


The  above  statistics  were  kindly  furnished  by  Messrs.  McClenahan  &  Bro.,  Spencer 
Sl  McGonigal,  and  Eureka  Fertilizer  Company,  of  Port  Deposit,  Lapidum,  and  Perry- 
Tille,  Md.,  respectively. 


Hzo. 


IMPROVEMENT  OF  NORTH  EAST  RIVER,  MARYLAND. 

North  East  Biver  ftows  through  Cecil  County,  Md.,  and  empties  into 
the  head  of  Chesapeake  Bay,  not  far  from  the  mouth  of  the  Susque- 
hanna. The  upper  branches  have  the  characteristics  of  mountain 
streams;  the  lower  portion,  5  miles  long,  is  a  broad,  estuary  and  is  nav- 
igable to  the  town  of  l^orth  East,  at  the  junction  of  the  two  sections 
of  the  river.  The  tide  rises  about  2 J  feet.  About  J  of  a  mile  below 
North  East  is  a  bar  with  only  4  feet  of  water  over  it  at  low  tide.  This 
bar  and  the  channel  above  were  improved  by  dredging  in  1873  and  1881 
and  $15,500  were  expended. 

A  survey  of  the  river  at  North  East  was  made  in  accordance  with  the 
requirements  of  the  river  and  harbor  act  of  August  11, 1888,  and  a  re- 
port with  estimate  submitted  for  its  improvement,  which  is  printed  '•* 
the  Report  of  the  Chief  of  Engineers  for  1890,  pages  951-954.    Tl 
project  is  for  a  channel  6  feet  deep  at  mean  low  water,  75  feet  wide  s 
the  bar  and  60  feet  wide  in  the  river  up  to  Davis  wharf.    The  estimat 
cost  of  the  improvement  is  $5,140. 

The  project  was  adopted  during  the  past  fiscal  year,  an  appropriatio 
of  $2,500  being  made  by  Congress  on  September  19, 1890,  to  beg' 
work. 
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•  » 

A  coDtract  was  made  with  Chester  T.  Caler,  of  Korfolk,  Ya.,  to  do  the 
required  dredging  at  the  price  of  13|  cents  per  cubic  yard,  scow  meas- 
urement. The  work  was  commenced  on  June  9,  and  lasted  until  the 
30th  of  the  month,  during  which  time  16,000  cubic  yards  of  material 
were  removed  from  the  channel  across  the  bar.  A  contiauous  cut  40 
feet  wide,  of  an  average  depth  of  6.7  feet  at  the  time  dredging  was  sus- 
pended, and  5,700  feet  in  length  was  made,  beginning  3,200  feet  bcdow 
the  bar  and  extending  across  the  latter  to  deep  water  at  the  mouth  of 
Stony  Eun. 

The  shipping  interest  at  Forth  East  is  at  present  very  limited.  It  is 
believed,  however,  that  with  the  opening  of  the  bar  recently  accom- 
plished vessels  of  a  larger  class  than  those  now  trading  in  the  river  will 
avail  themselves  of  the  advantages  offered,  and  a  regular  steamboat 
line  with  Baltimore  is  contemplated. 

It  is  proposed  to  expend  the  amount  asked  for,  if  appropriated,  in 
completing  the  present  project. 

ThiB  work  is  in  the  coUection  district  of  Baltimore,  which  is  the  nearest  port  of 
entry.  The  amount  of  revenue  collected  there  during  the  fiscal  year  ending  June  30. 
1891,  ia  $3,766,922.22. 

AMOUNTS  APPROPRIATED. 

By  act  approved — 

June  10, 1872 $10,000.00 

June  14. 1880 5,500.00 

Septemher  19, 1890 2,500.00 

Money  statement. 

Amount  appropriated  by  act  approved  Septemher  19, 1890 $2, 500. 00 

June  30, 1^1,  amount  expended  during  fiscal  year 106.15 

July  1, 1891,  balance  unexpended t 2,393.85 

July  1, 1891,  outstanding  liabilities 2,200.00 

July  1,  1891,  balance  available '      193.85 

(Amount  (estimated)  required  for  completion  of  existing  prefect 2, 640. 00 
Amount  uiat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1893      2, 640. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


AhBirtuit  of  pr&po9aU  received  and  opened  March  20,  1891,  hy  Gen,  William  F.  Smith, 
United  States  agent,  for  dredging  in  North  East  River,  Maryland, 


Vo. 


1 
2 

!» 
\ 
\ 


Name  and  address  of  bidder. 


Atlas  Dredginf  Company,  Wilmington,  Del 

Chester  T.  Caler,  Norfolk,  Va 

Frank  G.  Somers,  Camden,  N.  J 

Axnericaa  Dredging  Company,  Philadelphia,  Fa. 
Baltimore  Dredging  Company,  Baltimore,  Md  ... 


Price  !>«» 
cabic  yard 
measured 
in  soows. 


OenU. 

ao 

131 
17 
16 
1«J 


~*ontract  with  Chester  T.  Caler. 
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COMMERCIAL  8TATI8TIC8. 


JReceipU  and  BhipmenU, 


ClBBB. 


Tons. 


lleoeipt«:    . 

Coal  and  cord  wood 

FertiUsera,  Inpiber,  and  ahingloa 


Total 


Shlpspaenta: 

Cord  wood  and  ahip  thnber 

Canned  gooda  and  aawed  timber 
Gimtai,  hay,  and  potatoea 


Total 

Total  reoaipta  and  afaipmenta 


Value. 


1.W53  •            $4,200 
11.'J38             143,500 

lU.  201 

147,700 

1.563 
1.072 
6. 170 

3,000 
44.8U0 

77,000 

8,  sob  1           124. 800 

22, 006  I  272, 500 

I 


Hzi. 


IMPROVEMENT  OF  ELK  RIVER,  MARYLAND. 

Elk  Eiver  is  a  large  tributary  of  Chesapeake  Bay.  It  joins  the  latter 
nearly  at  the  head  of  the  bay,  in  Cecil  County,  Md.  The  river  is  navi- 
gable as  far  as  Elkton;  beyond  this  town  it  has  the  characteristics  of  a 
•  mountain  stream.  The  average  rise  and  fall  of  the  tide  at  Elkton  is  2^ 
feet. 

A  survey  of  this  river  was  made  in  accordance  with  the  requirements 
of  the  river  and  harbor  act  of  August  11, 1888,  and  a  report  with  esti- 
mates submitted  for  its  improvement,  which  is  printed  in  the  Reixjrt  ot 
the  Chief  of  Engineers  for  1890,  pages  9(35-968.  The  plan  of  improve- 
ment therein  recommended  is  to  dredge  the  channel  fi*om  tlie  upi>er 
wharves  at  the  bridge  to  below  Cedar  Point,  to  a  depth  of  8  feet  below 
mean  low  water,  and  to  give  it  a  width  of  100  feet;  the  portion  between 
the  wharves  to  be  widened  to  the  full  width ;  estimated  cost  of  improve- 
ment is  $24,000. 

The  project  was  adopted  during  the  past  fiscal  year,  an  api)ropriation 
of  110,000  having'been  made  by  Congress  on  September  19,  1890,  for 
beginning  work.  A  contract  dated  April  8, 1891,  has  been  made  with 
Chester  T.  Caler,  of  Norfolk,  Va.,  to  do  the  necessary  dredging  at  the 
rate  of  12J  cents  per  cubic  yard,  scow  measurement,  but  at  the  close  of 
the  fiscal  year  work  had  not  yet  begun.  The  available  fiinds  will  be 
expended  during  the  fiscal  year  ending  June  30, 1892.  With  the  amount 
asked  for,  if  appropriated,  dredging  as  proposed  will  be  continued. 

Elk  River  is  in  the  collection  district  of  Baltimore,  which  is  the  nearest  port  of 
entry. 

The  amount  of  revenue  collected  there  during  the  fiscal  year  ending  June  30, 1891, 
is  $3,766,922.22. 

AMOUNTS  APPROPRIATED. 

By  acts  approved^ 

June  23, 1874 $5,0C 

March  3, 1875 5,0C 

June  14. 1880 10,  OC 

March  3, 1881 5,001 

By  act  passed  August  2, 1882 6, 5C 

By  act  approved  September  19, 1890 ,, 10, 0( 
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Money  statement. 

Amoimt  appropriated  by  act  approved  September  19, 1890 •  $10, 000. 00 

June  30, 1§91,  amount  expended  during  fiscal  year 57. 82 

July  1, 1891,  balance  unexpended 9, 942. 18 

July  1, 1891,  amount  covered  by  uncompleted  contracts 8, 500. 00 

July  1, 1891,  balance  available 1,442.18 

{Amount  (estimated)  required  for  completion  of  existiuj^  project 14, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1893  10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Ahsiraci  of  proposals  received  and  opened  March  BO,  1891,  by  William  F,  Smith,  United 

States  Agent,  far  dredging  in  Elk  River,  Maryland, 


No. 


1 
2 
3 

4 
5 
6 


Name  and  address  of  bidder. 


Atlaa  Dredging  Company,  Wihnington,  Del 

Nationad  DredBng  Company,  Wilmington.  Del.. 
American  Dredging  Company,  Philadelphia,  Pa 

Frank  C.  Somers,  CamdenLlT.  J 

Chester  T.  Caler  Norfolk,  Va ' 

Baltimore  X^redgtng  Company,  Baltimore,  Md. .. 


Time. 


Commenoe. 


June  1,1891 
Joly  1,1891 
Sept.  1,1891 
Sept.  1,1891 
Aug.  20, 1891 
July    1,1891 


Complete. 


Dec.  1,1891 
Oct.  1, 1891 
Nov.  10, 1891 
Jan.  31,1892 
Jan.  1, 1892 
In  45  work- 
ing days. 


Price  per 
cubic  yard, 
scow  meas- 
urement. 


CmUt. 
18 
14 
19 

16A» 


Contract  with  Chester  T.  Caler. 


COMMERCIAL  STATISTICS. 

Beceipts  and  shipments. 

Class. 

Beceipts: 

Cool,  cord  wood,  and  phosphate  rock 

Chemicals  and  fertilizers 

Total 

Shipments : 

Canned  goods  and  fertilizers 

Grain  and  hay 

Total 

Total  receipts  and  shipments 


Vessels  trading  in  Elk  River,  Maryland, 


Tons. 


13,400 

1,800 


15,200 


2,634 
4,514 


7.148 


22,348 


Value. 


$88,300 
24,000 


112,800 


67,200 
128,000 


185,200 


297, 500 


Class. 


Steamers 

Tugboats 

Schooners 

ENG  91 75 


1 
4 
150  to  175 


Aggregate 
tonnage. 

Draft. 

Feet. 
5 
6|to7 
5       9 

190 
1,300 

Trips. 


Semi-weekly. 

Weekly. 

During  the  season. 
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HX2. 

IMPROVEMENT  OF  FAIRLEE  CREEK,  MARYLAND. 

The  river  and  harbor  act  of  September  19,  189<),  appropriated  $5,u00 
for  continuing  improvement.  A  project  for  the  api>li(ation  of  this 
money  was  submitted  September  25, 1890,  and  api)roved,  for  widening 
the  channel  dredged  in  1889  outside  the  mouth  of  the  ci*eek  to  the  ap- 
proved width  of  100  feet,  and  to  dredge  a  chsiuufl  inside  about  44  feet 
wide  from  the  mouth  up  the  creek  as  far  as  the  a\  ailable  funds  would 
permit,  aJl  the  dredging  to  be  done  to  a  depth  of  7  feet  below  mean  low 
water. 

A  contract  was  entered  into  April  8,  1891,  with  Chester  T.  Caler,  of 
Norfolk,  Va.,  to  do  the  above  work  at  the  rate  of  16  cents  per  cubic 
yard,  scow  measurement. 

Dredgiug  operations  were  begun  on  May  16,  1891,  and  were  com- 
pleted by  June  24, 1891.  The  total  amount  of  material  removed  under 
the  contract  was  28,125  cubic  yards,  of  which  number  7,451  cubic  yards 
were  removed  from  the  outside  channel  leading  to  the  entrance,  and  the 
remainder,  20,674  cubic  yards,  inside  the  creek.  An  examination  made 
of  the  channel  at  the  mouth  before  dredging  began  disclosed  the  fiict 
that  the  cut  made  in  1889  had  maintained  its  depth  remarkably  well. 
The  banks  on  each  side,  which  were  quite  steep  on  account  of  the  deep 
excavation,  were  still  well  defined.  The  material,  coarse  gravel  and 
stones,  of  which  the  bottom  consists,  is  evidently  too  heavy  for  the  lit- 
toral currents  to  move  it  into  the  cut  and  is  too  much  below  the  water 
level  to  be  disturbed  by  the  agitation  of  the  waves  during  storms. 

The  lighter  nfiaterial,  like  sand  and  clay,  which  moves  up  or  down 
the  shore  according  as  the  winds  prevail,  can  not  lodge  in  the  cut  on 
account  of  the  strong  currents  therein,  but  a  great  deal  of  it  is  carried 
in  during  flood  tide  and  already  begins  to  form  small  shoals  in  tlie  wide 
portion  of  the  creek  directly  at  the  bavse  of  the  entrance.  Portions  of 
these  shoals  were  removed  when  the  channel  was  extended  upwai-ds 
from  the  mouth. 

Under  this  contract  the  channel  outside  the  entrance  was  widened  to 
100  feet  for  an  average  length  of  900  feet,  and  inside  a  channel  about 
4,738  feet  long  and  50  feet  wide  was  made,  with  a  dei)th  in  both  cases 
of  7  feet  below  mean  low  water.  The  material,  wliich  at  the  mouth  is 
coarse  gravel,  stones,  and  sand,  and  inside  principally  mud,  was  de- 
posited in  deep  water  in  the  bay,  not  nearer  than  1  mile  from  the  mouth 
of  the  creek. 

The  project  adopt-ed  in  1887  embraces  the  dredging  of  a  channel  100 
feet  wide  and  7  feet  deep  at  mean  low  water  across  the  bar  at  the  mouth, 
and  inside  the  creek  to  a  point  about  2f  miles  above  the  entrance;  also 
the  dredging  of  a  turning  basin  at  the  upper  end  of  the  proposed  chan- 
nel, if  a  wharf  should  be  built  there  before  the  channel  is  finished.  The 
total  estimated  cost  of  the  improvement  is  $15,558. 

At  the  close  of  the  fiscal  year  ending  June  30, 1890,  a  channel  about 
80  feet  wide  and  7  feet  deep  had  been  excavated  from  the  7 -foot  curve 
in  the  bay  to  the  entrance,  and  the  amount  expended  to  that  date  was 
$5,000.  The  improvement  was  undoubtedly  of  some  benefit  to  the  one 
vessel  wliich  sails  in  and  out  of  the  creek,  but  there  was  no  appreciable 
increase  in  cjommerce  or  navigation. 

During  the  fiscal  year  ending  June  30,  1891,  the  sum  of  $4,884.05 
was  expended,  with  the  result  of  an  increase  in  the  channel  dimensions 
as  above  given.    The  channel  leading  from  the  deep  water  in  the  bay  to 
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the  entrance  is  now  completed  in  accordance  with  the  project.  Inside 
the  creek  a  channel  has  been  made,  beginning  at  the  mouth,  for  a  dis- 
tance of  4,738  feet,  which  is  50  feet  wide  and  7  feet  deep.  The  extent 
of  the  commerce  is  of  the  same  smaU  scale  a«  last  year,  and  it  remains 
to  be  seen  whether  the  additional  improvements  recently  made  will  be 
a  sufficient  inducement  to  those  interested  to  augment  it.  The  amount 
asked  tor,  if  appropriated,  will  be  expended  in  completing  the  channel 
inside  the  creek. 

Faixlee  Creek  is  in  the  coUection  district  of  Baltimore,  which  is  the  nearest  port  of 
entry.  The  amount  of  revenue  coUected  there  during  the  fiscal  year  ending  June 
30, 1891,  was  $3,766,922.22. 

AMOUNTS  APPROPRIATED. 

By  act  of  August  11, 1888 $5,000 

By  act  approved  September  19, 1890 5, 000 

^       Money  statement. 

Amount  appropriated  by  act  approved  September  19,  1890 $5, 000. 00 

June  30, 1^1,  amount  expended  during  fiscal  year 4, 8^.  65 

July  1, 1891,  balance  unexpended 115.35 

{Amount  (estimated)  required  for  completion  of  existing  project 5, 558. 00 
Amountthatcanbeprofitably  expendedinfiscalyearending  JuueSO,  1893      5, 558. 00 
Submitted  in  compuance  with  requirements  of  seotions  2  of  river  and 
harbor  acts  of  1866  and  1867. 

Ahatract  of  proposals  received  and  opened  March  ^,  1891,  by  Gtn.  Wm,  F.  Smith,  United 

States  Agent,  for  dredging  in  Fairlee  Creek,  Marylcmd. 


Ho. 


1 
2 

3 

4 
5 
6 


Sfame  and  address  of  bidder. 


American  Dredging  Company,  Philadelphia,  Pa 
Atlaa  l>redging  Company,  W  ilmington,  Del  — 


National  Dredging  Company.  Wilmington,  Dol 


Time.* 


Commence. 


Jnly  1,1891 
Apr.  11, 1892 
Oct.     1, 1891 


Chester  T.  Caler.  Norfolk,  Va Junel0,]891 


Baltimore  Dre<lging  Company,  Baltimore,  Md 
Frank  C.  Somero,  Camden,  li.  J 


June  1.1891 
Aug.   1,1891 


Complete. 


Aug.  1,1891 
June  30, 1892 
Dec.  1, 1891 
Sept.  10, 1891 
Not  given . . . 
Oct  31, 1891 


Price  per 

cubic 
yard,  scow 
measure- 
ment. 


Cmti. 
18 
17 

ao    • 

16 

"A 

16A 


Contract  with  Chester  T.  Caler. 

There  are  no  regular  lines  of  transportation  on  Fairlee  Creek. 


COMMERCIAL  STATISTICS. 

Receipts  and  shipments. 


Class. 

Tons. 

Yalne. 

Beceipts: 

Tukw  T>Todnctfi— bone.  <^oaI.  and  nhoiPbHt^^  x***'^ -   r  

300 

$4,600 

9,300 

.^00 

\f AnnfAi^tiimd  nrmlTirtA — brinlcB.  fhrtilizfrs.  Iniiihpr.  and  flour _ 

688 
25 

tf^nnml  mnrohandlsn .^ .,  ...  r ,      ,  - 

Total 

Bhipments : 

K»w  products — ^logs,  railroad  ties,  molding  Baud,  and  wood. 


Agricultural  products — grain,  hay,  potatoes,  and  puiiltry 

Total 

Total  receipts  and  shipments . 


1, 013 


756 
6,637 


14,400 


3,180 
166,000 


7,393         169,180 


8,406         183,580 
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LKTTEB  or  MB.  W.  8.  WALKER. 

Whitb  HoufiBy  KRAB  Chestertowk,  Md.,  J«iy  fS,  1891, 

Dear  Sir:  Althonsh  I  am  behind  time  I  have  conclnded  to  forward  yoa  the  sta- 
tistics of  the  trade  of  Fairlee  Creek,  ae  famished  by  Captain  Middleton*  By  them 
yon  will  find  that  my  prediction  of  la«t  year  has  almost  been  veriiied,  as  they  haTe 
nearly  fonr  times  the  amount  of  traffic.  I  hope  yon  will  be  able  to  amend  your 
port  before  sending  it  in  to  the  Department  at  Washington. 
YonxB  tmly, 

W.  S.  Waixzr. 
Gen.  Wk.  F.  Suitel 


H  13. 

IMPROVEMENT  OP  CHESTER  RIVER,  MARTLAKD,  FROM  CRUMPTON  TO 

JONES  LANDING.        ^ 

Ghester  Biver  Ib  one  of  the  largest  tribntaries  of  the  0he8ai>ei^e  Bay 
on  the  eastern  shore  of  Maryland,  flowing  principally  along  the  bound- 
ary of  Kent  and  Qneen  Anne  comities,  and  is  about  40  miles  long  and 
entirely  a  tidal  stream.  The  river  is  navigable  for  vessels  drawing  6 
feet  of  water  to  Gmmpton,  a  small  village  33  miles  above  the  month; 
above  that  place  the  channel  is  interrupted  by  many  shoals  with  less 
than  3  feet  of  water  over  them  at  times.  The  average  rise  and  Ml  of 
the  tide  at  Cmmpton  is  2.13  feet. 

A  survey  of  the  section  of  the  river  from  Grumpton  to  Jones  Landing 
was  made  in  accordance  with  the  requirements  of  the  river  and  harbor 
act  of  August  11, 1888,  and  a  report  with  estimate  submitted  for  its  im* 
provement,  which  is  printed  in  tiie  Report  of  the  Chief  of  Engineers  for 
1890,  pages  954-959.  The  plan  of  improvement  therein  proposed  is  to 
dredge  a  channel  6  feet  deep  at  mean  low  water  and  60  feet  wide  from 
Grumpton  to  a  point  1  mile  below  Millington,  supposed  to  be  Jones 
Landing,  a  distance  of  6^  miles,  at  an  estimated  cost  of  $12,750. 

The  project  was  adopted  during  the  past  fiscal  year,  an  appropriation 
of  $5,000  being  made  by  Congress  on  September  19, 1890,  for  beginning 
improvement.  A  contract^  dated  June  16, 1891,  has  been  made  with  the 
National  Dredging  Company,  of  Wilmington,  Del.,  for  the  required 
dredging,  the  price  being  10  cents  per  cubic  yard,  measured  in  place. 
The  work  has  not  yet  been  commenced,  but  it  is  to  be  completed  before 
May  1, 1892. 

The  amount  asked  for  will  be  applied,  if  appropriated,  to  an  extension 
of  the  proposed  channel  by  dredging. 

This  work  is  in  the  collection  district  of  Baltimore,  which  is  the  nearest  port  of 
entry.  The  amount  of  revenue  collected  there  during  the  fiscal  year  ending  June  20, 
1891,  is  $3,766,922.22. 

AMOUNT  APPROPRIATED. 

By  act  approved  September  19, 1890 $5,000.00 

Money  statement 

Amount  appropriated  by  act  approved  September  19,  1890 $5, 000. 00 

June  30,  1891,  amount  expended  during  fiscal  year 7.^ 

July  1,  1891,  balance  unexpended 4,992.35 

July  1,  1891^  amount  covered  by  uncompleted  contractR 4>  500. 00 

July  1,  1891,  balance  available 492.35 
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{Amouut  (estimated)  required  for  completion  of  exijstiu^  project $7, 750. 00 
Amount  that  can  be  profitably*  expended  in  fiscal  ^ear  ending  June  30, 1893      7, 750. 00 
Submitted  in  complianoe  witb  requirements  of  sections  2  of  riyer  and 
harbor  acts  of  1866  and  1867. 


Ahstraet  of  proposals  received  and  opened  May  S9f  1892^  hy  Oen»  Wm.  F.  Smith,  United 

States  Agent,  for  dredging  in  Chester  Btver,  Maryland. 


"So, 

Nme  ttd  address  of  Udder. 

Time. 

Frioe  per 
ouMoyard, 

Ck>minenoe. 

Complete. 

measured 
in  place. 

1 

A'flM  Th^fifss'  OnnvAny.  Wibninffton.  Del 

Jan.    1, 1882 
Oct.     1, 1891 
Mar.    1,1802 

June  80, 1892 
Deo.  20,1881 
May    1,1882 

Otnts. 

20 

2 

iPrfipfr  Or  8o*owsi.  Cmndttii.  "if.  J"  ,,.,,....,..,- ,-. 

20 

3 

Kstional  Dradsiiie  ConnMmv.  Wflminfirton.  Del 

10 

■ 

Contract  with  National  Dredging  Company,  dated  June  16, 1891* 


CX>MMERCIAL  STATISTICS. 


Beeeipts  and  shipments. 


Glaaa. 


Bacefptst 

JrartiUaers 

General  mgreihandlse 

Total 

Canned  goods 

Chrainand  garden  tmck 

Qenerai  mCTchandise 

TMal 

TMal  reoeipts  and  ahi^nnents 


Tons. 


400 
664 


1,064 


585 

1,518 
800 


2,848 


8,418 


Valne. 


$10,000 
27,560 


87,560 


85.270 
87,858 
12,000 


84,629 


122,188 


H  14. 
mPBOVEMENT  OP  CHOPTANK  RIVEB,  MABTLAND. 

At  the  begiimmg  of  the  fiscal  year  work  under  an  agreement  with 
the  Anieric€ffi  Dredging  Company  for  dredging  at  16  cents  per  cubic 
yard  was  still  in  progress.  Operations  had  been  began  Jnne  25, 1890, 
and  continued  until  August  22  following,  when  the  available  funds  be- 
came exhausted.  The  total  amount  of  material  removed  was  43,827 
cubic  yards,  principally  sand,  coarse  gravel,  and  stones,  which  was  all 
dei)08ited  on  one  side  of  the  cuts  made.  Dredging  was  done  at  Ave 
principal  points  in  the  river  for  a  channel  40  feet  wide  on  the  bottom 
and  8  feet  deep  at  low  water.  At  Oreensboro  a  cut  was  dredged  firom 
Case  Wharf  to  a  point  2,400  feet  above.  The  depth  of  cutting  here 
was  very  great  on  account  of  the  shallow  water,  no  dredging  ever  hav- 
ing been  done  here  before.    Another  cut  was  dredged  in  a  down-river 
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direction  from  a  point  just  below  the  same  wharf  for  »  length  of  978 
feet,  over  a  shoal  which  had  previously  been  deepened  to  5  and  6  feet. 
A  cut  720  feet  long  was  made  through  the  shoal  at  Cohee  Tending, 
and  a  channel  of  the  required  dimensions  was  excavated  for  a  length 
of  1,764  feet  through  the  shoal  at  Brick  Mill  Landing,  the  largest  shoal 
in  this  section  of  the  river.  The  last  work  done  was  the  removal  of  a 
projecting  i)oint  in  the  west  bank  of  the  river,  just  above  Denton, 
where  the  turn  in  the  channel  was  so  sharp  that  vessels  often  ran 
.aground. 

By  authority  of  the  Chief  of  Engineers  a  channel  65  feet  wide,  450 
feet  long,  and  9  feet  deep  was  excavated  in  October  through  a  shoal 
about  3  miles  below  Denton,  which' had  been  reported  an  obstruction 
to  navigation.  The  work  was  done  under  agreement  with  the  American 
Dredging  Company  for  the  sum  of  $260,  and  3,250  cubic  yards  of  ma- 
terial were  removed. 

The  object  of  this  improvement,  which  has  been  carried  on  since  1881, 
is  to  make  an  8-foot  low-water  navigation  from  deep  water  in  the  lower 
river  to  the  bridge  at  Greensboro,  with  a  channel  75  feet  wide,  and  the 
estimated  cost  of  the  improvement  is  $79,000. 

At  the  close  of  the  fiscal  year  ending  June  30, 1890,  $30,137.62  had 
been  expended,  and  about  3  miles  of  the  total  distance,  having  a  depth 
of  from  5  to  7  feet  at  low  tide,  remained  to  be  improved.  This  distance 
was  reduced  by  the  operations  carried  on  during  the  past  fiscal  year  to 
about  If  miles,  at  an  expense  of  $7,376.01. 

The  improvement  has  been  of  great  benefit  to  the  country  around  the 
town  of  Greensboro  and  below. 

For  the  past  4  years  a  steam  barge  has  been  making  regular  trips 
between  this  town  and  Baltimore.  Two  large  schooners  and  a  number 
of  small  sailing  vessels  also  trade  regularly  in  the  river.  It  is  reported 
that  another  steamboat  line  for  the  transportation  of  freight  and  pas-' 
sengers  to  and  from  Baltimore  will  be  established. 

The  river  and  harbor  act  of  September  19, 1890,  appropriated  $7,500 
for  continuing  improvement.  The  money  will  be  applied  toward  the 
widening  and  deepening  of  those  portions  of  the  channel  that  were 
heretofore  improved  to  a  less  depth  and  width  than  has  been  proposed. 
Proposals  for  dredging  were  o])ened  on  May  20,  1891,  and  a  contract 
has  been  entered  into  with  Chester  T.  Caler,  of  Norfolk,  Va.,  at  the 
price  of  14J  cents  per  cubic  yard,  place  measurement.  The  work  had 
not  yet  been  begun  at  the  close  of  the  fiscal  year. 

It  is  proposed  to  expend  the  amount  asked  for,  if  appropriated,  in 
dredging  the  channel  to  the  fiill  proposed  width  and  depth  in  accord- 
ance with  the  original  project. 

Choptank  River  is  in  the  collection  district  of  Baltimore^  which  is  also  the  nearest 
port  of  entry.  The  umoiint  of  revenue  collected  there  during  the  fiscal  year  ending 
June  30,  1891,  was  $3,766,922.22. 

AMOUNTS  APPROPBIATBD. 

By  act  approved — 

June  14, 1880 $5,000 

March  3, 1881 5,000 

By  act  passed  August  2, 1882 5,000 

By  act  approved — 

Jnlv5, 1884 5,000 

Augusts,  1886 10,000 

By  act  of  August  11,1888 7,500 

By  act  approved  September  19,1890 7,500 
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Money  statement. 

Jnly  1, 1890, balance  unexpeaided $7,362.38 

Amoant  appropriated  by  act  approved  September  19, 1890 7, 500. 00 

14,862.38 

Jane  30, 1891,  amotmt  expended  during  fiscal  year 7, 376.01 

Jnly  1, 1891,  balance  unexpended ^ 7,486.37 

Jnly  1, 1891,  amount  covered  by  uncompleted  contracts 6, 500. 00 


.July  1, 1891,  balance,  available. 


986.37 


{Amount  (estimated)  required  for  completion  of  existing  project 23, 000. 00 
Amount  that  can  be  protitably  expendedin  fiscal  year  ending  June  30,1893    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Abstrctci  of  proposals  received  and  opened  May  £9, 1891,  hy  Gen,  Wm,  F,  Smith,  United 

States  Agent,  for  dredging  in  Choptank  Biver,  Maryland, 


No. 


1 
3 


Kame  and  address  of  l>idde!r. 


Atlas  Dredging  Company,  Wilmiiigtoxi,  Del. 

C.  T.  Caler,  Norfolk,  Va 

Frank  C.  Somers,  Camden,  N.J 


Time— 


Commenoe. 


Jan.  1, 1892 
July  10, 1892 
Dec.  15,1891 


Contract  with  C.  T.  Caler. 


OOMMERCIAI.  STATISTICS. 


Beoeipts  and  ahipmenU, 


Complete. 


Jnne  30, 1892 
Dec.  20,1892 
Mar.  31, 1892 


Price  per 
cubic  yard, 
place  meas- 

nrement. 


$0.24 
.141 
.20 


CllUM. 

Beeeipts: 

Raw  prodncts 

Manufactured  prodn<* ts 

Agricultural  products 

General  mercnandiae 

Total 

Shipments : 

Haw  products 

Manufartured  prodncts 

Agricultural  products 

General  merchandise 

Total 

Total  receipts  and  shipments 


Tona. 


2,040 

3,447 

227 

765 


6,479 


3,052 

2,238 

2,  935 

100 


8,325 


14,804 


YalTie. 


$5,269 

221, 857 

12,048 

30,600 


260,774 


24,780 

121,885 

83,653 

4,000 


234,318 


504,092 


H15. 

IMPROVEMENT  OF  HARBOR  AT  CAMBRIDGE,  MARYLAND. 

The  river  and  harbor  act  of  September  19, 1S90,  appropriated  $5,000 
for  continuing  the  improvement  of  this  harbor.  A  project  for  the  appli- 
cation of  this  money  was  submitted  on  September  25  following,  which 
proposed  the  widening  of  the  channel  at  the  bar  and  inside  the  harbor 


I    inoii. 
I     ^UU'li. 

I    oeM  i 
I   tuu-l- 

I    OXiU'ii 

I   ret-iiiri 
I    <rlia: 

I     OBItlN 

I       Willi    I.    ;      

I  and  tuu  Ijur  U4 1  ol  ;k  |  < 

■  opiniou,  would  ii.n  \).'  ; 
I  tbe  proJMt  appniMtl  1.  , 
I  wattu-. 

I       Th«  prowut  (lia»  in  Uu,  t,nilgB  referred  to  is  oiUy  29  foM  itide.    It 

I  is  df»inible  tbai  the  widtii  shoidd  be  nnule  TO  feei,  and  tUo  cdhjiIt 

I  oomuiis.,.,,,,,,..   I1„.  ,„«i.,lrai,»  .if  ilu-  l.ri.l^,..   „,.,..  »,  „„iiIim1.    TI«, 

I  reqiiii' 

■  tioii  ii 

m  towani  '  ' 

I  witli  till- .li[\ition>ol  JiL-'Thii!  ■  [,    'l 

■  January  2  will  receive  frirtber  .  ',  ,!.''' 

■  Uu!drawto6yfeef,»i»Rljeene.j!L.|  ,  i','!l? 

■  madefor  ibeexpenditurenf  til.  ..s,.,„. uuiiift 

I     .pe  "PP^ved  pixijcot  is  liased  ajKiii  »  «,irvev  made  iii  Iss;.    It  nro- 

I  r?»'.r."i*'."t"'!''  ^  ''S'  "■'''"  ""'•  '-  "■"«  ■'~r'  »'  »•»»  "»"  "iter 
I  from  that  di.ptb  m  the  ChoiilaQlt  Biver  l<,  il,«  niilroad  «-hai1-;  fop 
I  »"«'?"!«  "  eerljiin  iirugular  area  witbin  tbe  baibnr  to  a  deplli  of  1(1 
I  feet  below  mean  low  water;  and  for  a  e.liaiinel  160  t™t  wide  lUHl  8  ««* 

I  i'ifl/J  ^i"  "™''  "';'■'■'"■'''■  '?'  '"""  ""•  il™»l«i'lBe  above  tbe  lallranl 

■  wharf  to  tbe  npiKir  limits  of  tbe  burijor. 

I  J  f '■".'■"'""■.Imsjwin  under  inipmvementbytbe  Oeiieral  GovenimrJit 
I  since  18,1  I'revimu  to  tbat  ywu-  the  citi/.ens  of  rwiibiidKe  bad  ta- 
I  W°S  wrif  'V,  '.'?  '."'f  n;™"'""!-  A  project  wa.  siiliiuitled  in  1871 
I  by  Col.  Wilbiun  l>.  Oraisliill,  Corps  of  Engiin.crs,  ami  approved,  which 
I  proratai  lor  a  chaunol  >M  feet  wide  across  tbe  bur  at  the  ontraii.«  aS 
I  lor  ilredKiiig  tbe  sanio  and  tie  interior  of  Hie  harbor  to  a  depth  of  8  feel 
I  at  mean  low  tide.  Tbe  project  wa»  completed  in  1870.  The  cbaimej  at 
ItteentraiTO.  however,  liMdiug  euhtrgement  won  thereallcr.  an  appro- 
rprmtion  ot  42,5(10.  made  m  the  same  year,  was  expended  in  18*1  biin- 
|ereasmg  tl,e  widtji  as  far  as  tbe  ibnd,  wonid  permit.    At  the  end  of 

■  that  year  the  total  amonnt  expended  under  tbe  first  project  was  S32  500 
I  The  luoonut  expended  under  the  existing  proicsjt  is  »4,Sls.-2  maitinr 
lli^w"  of  «37,«8.72  to  date  for' tbe  improvement  of  Ito 
I  The  general  result  of  tbe  improvement  is  such  that  the  larger  class  of 
Ijchooners  engaged  in  ciirrTiug  Ice  and  ship  Umber,  which  beretofor. 
Ijere  eompeUod  to  anchor  nut-side  in  tlio  Clioptanlc  fever  and  tTdi* 
IfaS^'ffi  ,"fc  w  """J""  "'f,"  "•^'•™''  ''■''  °"""'"'  "'  "el"e'».  can  now  sail 
kS.S  l^' "'«»"''" »"™"1  "li-irf-  The  ft-eight on  those  staph) 
|«rtteles  has  m  consequence  been  icduceil,  and  a  demand  for  a  laiS  I 
lelass  ot  vessels  is  on  the  Increase.  emmo  lor  a  largec 
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It  is  proposed  to  expend  the  amount  asked  for,  if  appropriated,  in 
continuing  the  improvement  in  accordance  with  the  approved  projecjt. 

Cambridge  Harbor  is  in  the  collection  dlBtrict  of  Baltimore,  wbicli  is  the  nearest 
port  of  entry.  The  amonnt  of  revenue  collected  there  during  the  fiscal  year  ending 
June  30, 1891,  was  $3,766,922.22. 

AMOUNTS  APPROPRIATED. 

By  act  approved — 

March  3, 1871 $10,000 

June  10, 1872 10,000 

March  3, 1873 5,000 

June  18,  1878 5,000 

March  3,  1879 2,500 

By  act  of  August  11,  1888 5,000 

By  act  approved  September  19,  1890 5,000 

Money  statement. 

July  1,  1890,  balance  unexpended $100.00 

Aonount  appropriated  by  act  approved  September  19,  1890 5, 000. 00 

5, 100. 00 
June  30,  1891,  amount  expended  during  fiscal  year 18.72 

July  1,  1891,  balance  unexpended 5,081.28 

'Amount  (estimated)  required  for  completion  of  existing  project 7, 736. 60 

Amount  that  can  be  profitably  expended  in  fiscal  year  en£iig  June  30, 1893      7, 736. 60 
Submitted  in  compliance  with  requirements  of  sectionfi  2  of  river  ftad 
harbor  acts  of  1866  and  1867. 


OOMMERCIAL  STATISTICS. 

BeoeipU  and  thipmenU, 


SaoeiptB: 

Baw  pTodnots 

Mamuhctnred  products. 
AgricultursJ  products  .. 
Ctoneral  meorcnandise. . . . 

Total 


Slilraienta : 

SAW  pTodnctB 

Hanmaotiired  products. 
Agricultural  prodncts  . . 
General  merchandise 


dass. 


Total 

Total  receipts  and  shipments 


Tons. 


120 

2,«15 

1,472 

30,600 


Value. 


$840 

06,440 

71,925 

924,000 


34,807 


8,816 
0,603 
1,400 


14, 719 


49,526 


1,093,205 


308,055 

815,543 

60,000 


1,072,598 


2,165,803 


H  x6. 


IMPROVEMENT  OF  WICOMICO  RIVER,  MARYLAND. 

Wicomico  Eiver  is  a  tributary  of  Chesapeake  Bay,  entering  through 
Tangier  Sound  from  the  east.  It  is  a  tidal  river,  and  navigable  to  the 
town  of  Salisbury,  Wicomico  County,  Md.,  about  23  miles  above  the 
mouth«    The  tide  rises  on  an  average  3  feet. 

A  survey  of  this  river  was  made  in  accordance  with  the  requirements 
of  the  river  and  harbor  actof  August  11, 1888,  and  a  report,  with  estimates, 
submitted  fbr  its  improvement,  which  is  printed  in  the  Eeport  of  tlie 
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Chief  of  Engineers  for  1890,  pages  947-951.  The  plan  of  ijn]in)vement 
therein  recommended  is  to  dfredge  a  9-foot  low- water  channel  trom  the 
natural  9-foot  depth  in  the  river  below  to  the  drawbridge  at  SalivSbury, 
the  width  of  the  channel  to  be  150  feet,  at  an  estimated  cost  of  ^2:3,209. 

The  project  was  adopted  during  the  past  fiscal  year,  an  appropriation 
of  $10,000  being  made  by  Congress  on  September  19, 1890,  tor  beginning 
improvement.  A  contract  dated  June  15,  1891,  has  bec^n  made  with 
Frank  C.  Somers,  of  Camden,  N.  J.,  to  do  the  necessary  dredging  at 
the  rate  of  12  cents  per  cubic  yard,  scow  measurement.  The  contract4>r 
had  not  commenced  operations  at  the  close  of  the  fiscal  year,  but  it  is 
expected  that  the  contract  will  be  completed  by  October  1, 1891. 

The  available  funds  will  be  expended  dui-ing  the  fiscal  year  ending 
June  30,  1892,  and  ^ther  appropriations,  if  made,  will  be  applied 
towards  a  completion  of  the  channel  as  projected. 

Wicomico  Rivfer  is  in  the  coUection  district  of  the  eastern  district  of  Maryland. 
Criafield  is  the  nearest  port  of  entry,  and  the  amount  of  revenue  collected  there  dur- 
ing the  fiscal  year  ending  Jane  30,  1891,  was  $ . 

AMOUNTS  APPROPRIATED. 

By  act  approved — 

June  10, 1872 $5,000 

March  3,1873 5,000 

Jun^23,  1874 5,000 

March  3,  1875 bJU) 

August  14,1876 5,000 

June  18, 1878 5,000 

March  3,  1879 3,000 

June  14,  1880 5,000 

March  3,  1881 2,000 

July  5,  1884 10,000 

September  19, 1890 10,000 


Money  statement. 

July  1, 1890,  balance  Tinexpended $957.06 

Amount  appropriated  by  act  approved  September  19, 1890 10, 000. 00 


June  SO,  1891,  amount  expended  during  iiscal  year. 


10, 957. 06 
42.43 


July  1, 1891,  balance  unexpended 10, 914. 63 

July  1, 1891,  amount  covered  by  uncomi>leted  contracts 9, 000. 00 

July  1, 1891,  balance  available 1,914.63 


Amount  (estimated)  required  for  completion  of  existing  prqi«H't 13,  2(X).  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1893  13, 200. 00 
Submitted  in  compliance  with  requirements  ot*  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Abstract  of  proposals  received  and  opened  May  S9, 1891  j  by  Gen.  William  F,  Smith,  United 

States  Agent,  for  dredging  in  JVicomico  Biver,  Maryland. 


Name  and  address  of  bidder. 

Time. 

Price  i)er 

cubic  yard, 

scow 

meaaaremeot. 

^0. 

Commence. 

Complete. 

1 

2 
3 

4 

Atlas  Dredging  Company,  Wilmington,  Del 

C.T.Caler,  Norfolk,  fa 

Frank  C.  Somers,  Camden,  N.  J 

National  Dredging  Company,  Wilmington,  Del 

Jan.     1,1R92 
Jau.  10.  mini 
Autf.  20, 1.S91 
Mar.    1,1892 

Jiino  30.1992 
Jnno  'MK  I.SW'J 
Dec.  31.1K1U 
July    1,1892 

f0.20 

.12 
.25 

Contract  with  Frank  C.  Somers. 
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COMMERCIAL  STATISTICS. 


Meoeipta  and  shipments. 


Class. 


Beceipts: 

Baw  products 

Maaiuaotiired  products 

Agrioultiuul  products 

General  meronandise 

Total 

Shlpnte&ta: 

Kaw  produots 

Manufactured  products 

Agrionltural  products 

General  meronaudise 

Total 

Total  receipts  and  shipmeuts 


Tons. 

Talue. 

3,090 

19,981 

786 

4,000 

$17, 850 

284,880 

49, 855 

160,000 

27,857 

512,585 

1,581 

5,835 

209 

1,000 

$4,000 

105, 555 

13,605 

40,000 

8,405 

163,160 

86,282 

657,745 

VesBeU  trading  in  Wicomico  Biver,  Maryland^  at  SalisJmry. 


Clasa. 


Steamem . 
SohoonerB 


No. 


1 
6 


Aggregate 
tonnage. 


671 
Unknown.. 


Draft. 


F€€t. 

6 
6  to  8 


Tripe. 


Tri-weeUy. 
Irregular. 


A  larffe  number  of  smaller  oraft  is  also  engaged  in  a  general  carrying  trade  to  and 
from  SiQisbury. 


H17. 

IMPROVEMENT  OF  MANOKIN  RIVER.  MARYLAND. 

Manokin  Elver  is  a  tidal  stream  and  flows  through  Somerset  County, 
Haryland,  into  Tangier  Sound,  Chesapeake  Bay.  The  length  of  the 
stream  from  Princess  Anne,  the  head  of  navigation,  to  the  junction  with 
the  sound  is  about  18  miles.  The  lower  portion  of  the  river  is,  for  a 
distance  of  10  miles,  a  wide  estuary,  quite  shoal  at  certain  points;  the 
upper  portion  is  narrow,  and  has  a  faii'ly  good  channel  depth.  Within 
the  region  where  these  two  sections  join  there  is  a  bar  called  the  "mud 
flats'^  forming  an  obstruction  nearly  3  miles  in  length,  extending  across 
the  entire  river,  and  which  heretofore  made  navigation  impossible  except 
for  vessels  of  very  light  draft.  The  mean  rise  and  fall  of  the  tide  is  2.6 
feet  at  the  mud  flats,  and  2.1  feet  at  Princess  Anne. 

A  survey  of  this  river  was  made  in  accordance  with  the  requirements 
of  the  river  and  harbor  act  of  August  11, 1888,  and  the  report,  with 
estimates  for  its  improvement,  is  printed  in  the  annual  report  of  the 
Chief  of  Engineers  for  1890,  pages  959-964.  The  plan  of  improvement 
therein  recommended  is  for  a  channel,  100  feet  wide  and  6  feet  deep  at 
low  water,  from  Locust  Point  to  Sharp  Point,  embracing  the  section 
called  the  "mud  flats,"  the  estimated  cost  being  $30,000. 

The  project  was  adopted  in  1890,  an  appropriation  of  $7,500  being 
made  by  Congress  for  beginning  work.    After  due  advertisement^  a 
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■,  .rrf. 

i">int 


:i:int 


n<l  t 


1 

I 

I 


■  "  ■■    '    Irtrtn 

<A'iiL.ili'.  ill  ;i  lu.kuiiur,  the 

till-  ^lioru,  wliioii  is  moro 

i-rifl  witli  w.>rt.Io;  it<  fbnns 

In  i}oiiB«'qii«ii<'.c,  ft  btttt-r  slit^Uer  for  ilu-  tiriitw-tivn  ■■'" 'i--  •■  ■'    'lirown 

up,  aud  thf.  mftivriiil  washed  off  tlic  bsmk  wLi-n  t:il*d 

imder  the  proviuliTi<:  northfily  winds  will  llimt  .i  :  itnd 

towards  the  soutb  shore.    During  the  short  tiitJ.  rr.ig- 
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way  iinik-r  thu  combined  effects  of  wind  and  w.i.  i    ri\xir 

earrie»  but  little  sediment  the  training  wliic-h  the  i.iirr..ni->  nvciv*-  fitnn 

tho  bank  will  1>e  for  a  loop:  time  to  come  a  valuabl*-  anxiliary  in  m^n- 

tftioinK  a  proper  depth  in  the  <.'ut. 

By  the  authority  of  the  Chief  of  Engineer)*  an  agrec-roent  was  made 
with  Mr.  inters  to  remove  by  di-edging  six  projecting  points  al  various 
localil.iuK  in  the  upper  rircr,  at  hii;  cuninu!t  price  of  lo^  cents  ]ivr  cabin 
yard.  These  poiutd  very  miii^th  impedi'd  navigation,  but  since  th^y  luive 
been  purtly  i^t  off  much  relief  hiu!  been  given.  Five  thotuand  moa 
hundred  aud  fifty-eight  cable  yards  of  material  n'ere  removed  under  the 
agreement. 

The  opening  of  the  shoal  mud  flats,  which  bitlierto  have  been  the 
only  obstacles  in  the  way  of  making  this  river  as  useful  tn  the  people  of 
Somerset  County  as  its  otherwise  fair  depth  would  warrant,  will  be,  it 
is  statf^d,  a  torning  point  In  the  commerce  aud  uavtgiitioQ  of  the  Mano- 
ki'i.  Tho  small  steamer  plyiug  between  PrinccHM  Anne  aud  Deabi 
Island  and  connecting  with  the  steamers  of  tho  Jtlary^d  Stcimboal 
Company  to  and  from  Baltunore,  now  uiakcs  regular  trips  regardlese  of 
the  tide,  whereas  before  not  a  single  through  trip  conid  be  safely  d(v- 
pended  u])on.  A  larger  boat  in  the  pli«'t(  of  the  present  one  is  already 
8])okeu  of.  Oyster  pungies  aud  tishing  boats  trom  the  bay,  that  never 
ventured  further  than  the  mud  Hats,  now  sail  directly  up  to  Princess 
Anne,  and  with  the  present  tair  prospect  for  good  crops  of  all  kinds  it 
is  safe  to  say  that  the  new  outlet  by  wafer  will  be  of  great  benefit  to  the 
snrronnding  agricultural  country. 

It  is  proposed  to  expend  the  amount  aaked  for,  if  appropriated,  in 
widening  the  dredged  channel  across  the  "  mnd  flats.''  The  sum  of 
$7,1160.12  was  expended  during  the  fiscal  year  ending  June  30,  ISitl. 

Huiiokin  River  is  in  Ibp  cdllpetion  district  of  the  enHtern  district  of  MnrylMut. 
CrisHvld  is  the  nearest  pott  of  imtrj .  aud  Uip  amDoat  of  reTonuB  collected  thara  dur- 
iog  the  fisoiil  j'l-ar  eniliug  June  30,  1S91.  Is  f 

AMOUNT  iPPROPlUATKD. 

By  »ot  mpptoyed  Sept«iiiber  19,  1S90 |7  ( 
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Money  statement. 

Amount  appropriated  by  aot  approved  September  19,  1890 17, 500. 00 

JuneSOy  uSl,  amonnt  expended  diinng  fiscal  year •. 7,800.12 

July  1, 1891,  balance  unexpended 198.88 

{  Amount  (estimated)  required  for  completion  of  existing  project >. .  22, 500. 00 

Amount-that  can  be  profitably  expended  in  fiscal  year  ending  June  30;  1893  10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  xiYsr  and 
harbor  acts  of  1^66  and  1867. 


Ahs^aet  afpropoMU  reodoed  amd apmed  Januarjf  12, 1S91,  (y  Gm.  WilUam  F,8mM, 
VMMStaim  Agmt,  for  dredging  in  the  Manohin  Eiver,  Maryland. 


Ko. 


1 
t 


8 
4 


Kme  and  sddreM  of  bidder. 


C.T,C«l«JfforfcIk,Va .... 

BaUaniore  J>red^g  Company,  Baltimore,  Md 


TiBia. 


GoDunonoo. 


KoT.  1,1801 
Apr.  15,1801 


Frank  C.  Somen,  Camden,  K.J 

Atlaa  Dredging  Company,  Wflmington,  Del 


Apr. 
Mxt. 


-,1801 
1,1801 


Complete. 


jQn»80, 1802 
Workine  to 

a  flnisD. 
Ang.31,1801 
June  30, 1881 


Prloeperoablo 
yard,piaoe 


$0.17 
.1^ 

.1^ 
.IB 


Contraot  with  Frank  C.  Somers,  dated  January  23, 1881* 


OOMMXRCIAI.  8TATI8TI08. 

BeceipU  and  BhipmmUs, 

Claaa. 

Beoelpta— 

Bone,  cord  wood,  phosphate  rock,  and  ioe 

Bricka,  canned  goods,  fertilizers,  flonr,  and  Inmber 

Grain,  hay,  horsee.  potatoes,  and  batter 

'  General  merohandise 

Total 

Sbipmenta— 

Cool,  raflroadtiea,  and  ship  timber 

Bricks,  oanned  goods,  floor,  and  lumber 

Fruit,  grain,  hay,  poultry,  cattle,  and  sheep 

Generalmerchandise '••. 

Total 

Total  receipts  and  Imports 


5,100 

4.1tf 

1,217 

100,000 


110,480 


6.548 

1,225 

5,880 

20,000 


88,608 


U4,058 


ftf.000 

158,000 

81,800 

2,000,000 


2,285^700 


88,500 

82,000 
181.480 
800,000 


1,018,  no 


Besides  one  steamer  of  4  feet  draft  making  daily  trips,  tbere  are  about  900 
schooners,  sloops,  pungies,  etc.,  engaged  in  the  coastwise  trade  sailing  ttom  this 
liTor.  • 


H  Z8. 


IMPROVEMENT  OP  ONANCOCK  HABBOB,  VntGINLL 

Onancock  Harbor,  or,  more  properly  speaking,  Onancock  Biver,  to  a 
Binall  tidal  tributary  of  Chesapeake  Bay,  in  Accomack  Gonnty,  eastern 
shore  of  Virginia,  and  is  about  5  miles  long.  The  channel  within  the 
river  is  fair,  the  main  obstruction  being  at  the  bar  at  the  month  where 
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the  channel  is  very  narrow  and  the  least  depth  of  water  5A  feet  Two 
distmct  obstructions  exist  here— the  bar  proper  and  a  "middle  ground^ 
adjacent  to  it.    The  averapre  rise  of  the  tide  is  2  feet. 

This  harbor  has  been  under  improvement  before,  $8,000  having  been 
expended  in  dredging  a  channel  100  feet  wide  and  8  feet  deep  at  mean 
low  water  across  the  bar,  and  one  of  the  same  width  and  7  feet  deep 
near  and  above  Wise  Point,  and  near  the  wharves  at  Onancock. 

A  survey  of  the  harbor  was  made  in  accordance  with  the  requirements 
of  the  river  and  harbor  act  of  August  11,  18H8,  and  a  report  with  esti- 
mates submitted  for  it«  imi)rovemcnt,  which  is  printed  in  the  Rejiort  of 
the  Chief  of  Engineers  for  181)0,  pages  9(i8-971.  The  plan  of  improve- 
ment recommended  therein  is  for  a  channel  300  feet  wide  at  the  outer 
bar,  and  200  feet  wide  at  the  inner  bar  or  middle  ground,  both  to  be 
dredged  to  a  depth  of  8  feet  at  mean  low  water. 

The  estimated  cost  of  the  improvement  is  $12,511.  The  project  was 
adopted  in  1890,  an  appropriation  of  $6,000  being  made  by  Congress  on 
September  19.  A  contract  was  entered  into  with  Frank  C.  Somers,  of 
Camden,  K,  J.,  on  June  15, 1891,  to  do  the  dredging  at  18.9  cents  per 
cubic  yard,  scow  measurement.  At  the  close  of  the  fiscal  year  work 
had  not  been  commenced;  the  contract,  however,  requires  that  it  must 
be  finished  before  the  winter  of  1892. 

Future  appropriations,  if  made,  will  be  expended  in  accordance  with 
the  approved  project. 

Onancock  JB  in  the  collection  district  of  Cherrystone,  Va.  Cape  Charles  City  is  the 
nearest  port  of  entry  and  the  amount  of  revenue  collected  there  during  the  fisoal 
year  endjng  June  30, 1891,  is  $ 

AMOUNTS  APPROPBIATED. 

By  act  approved — 

March  3, 1879 $3,000 

June  4,  1880 5,000 

September  19, 1890 6,000 

Money  statement 

Amount  appropriated  by  act  approved  September  19, 1890 $6y  000. 00 

June  30,  1891,  amount  expended  during  fiscal  year 29. 75 

July  1,  1891,  balance  unexpended ^      5, 970. 25 

July  1,  1891,  amount  covered  by  uncomi)leted  contracts 5, 250. 00 

July  1, 1891,  balance  available 720.25 

{Amount  (estimated)  required  for  completion  of  existing  project 6, 511. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1893  6, 511. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


AbBtraot  of  proposals  received  and  opened  May  SO,  1891,  hy  Gen,   Wtlliam  P,  Smith, 
United  States  Agent,  for  dredging  in  Onancock  Harbor,  Virginia, 


Ko. 


1 
2 


Name  and  address  of  bidder. 


Chester  T.  Caler,  Norfolk,  Va  . . 
Frank  C.  Somers,  Camden,  N.J. 


Price  percnbio 

yard,  scow 

moasarexDent. 


ISA 


Contract  with  Frank  C.  Somers. 
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COMHEBGIAL  STATISTICS. 

Receipts  and  %h%pmenU» 


Class. 


Vessels  trading  in  Onancock  Harbor j  Virginia, 


Class. 


Steamers.. 
Schooners. 


No. 


Aggregate 
touna^re. 


8 
10 


l,8d8 
416 


Beceipts: 

Coal  and  ice 

Briokf*,  fertilizertt,  tloiir,  lumber,  ami  sbinglos 

Gniiu 

General  merchaudiso.  ...^ 

Total 

Shipments :  * 

Jfertilizers  and  lumber 

Fruit,  truck  potatoes,  eggs,  and  poultry 

General  morcaundi^e 

Total 

Total  receipts  and  shipments 


Tons. 


1,200 

2,375 

987 

4,000 


8,562 


1,081 

8,761 

100 


9,942 


18,504 


Draft. 


Feet. 
6to7 
5|to8 


Talne. 


16,400 

61,250 

42,900 

160,000 


272,550 


16,500 

249,700 

4.000 


270,200 


512,760 


Trips. 


Semi-weekly. 
Weekly. 


H  19. 

IMPEOVEMENT  OF  HABBOR  AT  CAPE  CHARLES  CITY  AND  APPROACHES 
BY  CHENTON  (CHERRYSTONE)  INLET^  VIRGINIA. 

The  harbor  of  Cape  Charles  City  is  an  open,  artificial,  rectangular 
tidal  basin  excavated  in  the  shore  of  the  Chesapeake  Bay,  about  12 
miles  north  of  the  promontory  of  the  peninsula  formed  by  the  State  of 
Delaware  and  the  eastern  shores  of  Maryland  and  Virginia.  It  is  in 
^N^orthampton  County,  Ya.,  and  forms  the  land  terminus  of  the  Kew 
York,  Philadelphia  and  Norfolk  Eailroad,  from  which  all  transfers  of 
fieight  and  passengers  by  water  are  made  to  and  from  I^orfolk,  Ya., 
having  been  constructed  for  that  purpose.  The  area  of  the  harbor  is 
about  10  acres.    The  tide  rises  2.6  feet. 

A  survey  of  this  harbor  and  its  approaches  was  made  in  accordance 
with  the  requirements  of  the  river  and  harbor  act  of  August  11, 1888, 
and  a  report  with  estimates  submitted  for  its  improvement,  which  is 
printed  in  the  Eeport  of  the  Chief  of  Engineers  for  1890,  pages  971-979. 
The  plan  of  improvement  therein  recommended  is  for  dredging  the  har- 
bor and  the  entrance  thereto  to  a  depth  of  14  feet  below  mean  low 
tide;  the  dredging  to  a  depth  of  16  feet  at  mean  low  tide  of  the  present 
channel  in  Cherrystone  Inlet  and  across  Cherrystone  Bar  for  a  width 
of  100  and  200  feet,  respectively;  and  for  constructing  works  of  stone 
at  the  entrance  to  the  harbor;  the  estimated  cost  of  the  project  being 
$142,340. 

The  portion  of  the  project  relating  to  dredging  was  adopted  in  1890, 
an  appropriation  of  $25,000  being  made  by  Congress  for  that  purpose. 
By  authority  of  the  Chief  of  Engineers  proposals  for  dredging  were  in- 
vited by  circular  letter,  and  a  contract  was  entered  into  with  the  Amer- 
ican Dredging  Company  of  Pliiladelphia,  the  lowest  bidder,  to  perform 
the  work  at  tlie  rate  of  18  cents  i)er  cubic  yard,  scow  measurement. 

Operations  com iiieiieed  De/(^emberl6,1890,  two  dredging  machines  be- 
ing employed,  and  were  couii)leted  March  26, 1891,  the  work  having  been 
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much  interfered  with  by  unfavorable  weather.  The  total  number  of 
cubic  yards  of  material  removed  was  107,079,  distributed  as  tbUows: 
From  the  harbor  proper,  24,781 ;  from  the  entrance,  69,915 ;  and  from  the 
channel  in  Cherrystone  Inlet,  12,383  cubic*  yards.  The  material  was 
principally  sand  with  some  mud;  about  one-half  was  dejx)sited  in  deep 
water  in  the  bay  outside  of  Cherrystone  Bar,  and  the  remainder  in  a 
deep  cove  about  2  miles  south  of  Cape  Charles  City. 

About  one-half  of  the  area  of  the  haibor  was  dredged  to  a  depth  of 
14  feet  below  mean  low  water.  A  single  cut  50  feet  wide  was  made 
within  the  entrance,  gradually  widening  out.in  a  southerly  direction  in 
approaching  Cherrystone  Inlet,  reaching  a  width  of  480  feet  at  the 
junction  with  the  latter.  Upon  a  solicitation  of  the  railroad  company, 
the  removal  of  a  shoal  in  Cherrystone  Inlet,  about  one  mile  south  oi 
the  entrance,  was  recommended  to  be  included  in  this  year's  work,  and 
the  change  having  been  approved,  part  of  the  shoal  was  removed,  mak- 
ing a  cut  600  feet  long  and  80  feet  wide.  Dredging  in  both  the  entrance 
and  in  Cherrystone  Inlet  was  made  to  16  feet  below  mean  low  water. 

The  dredging  was  of  immediate  and  great  benefit  to  the  heavy,  deep 
draft  vessels  employed  in  the  transshipments  of  freight  and  passen- 
gers. Especially  was  this  the  case  after  the  entrance  had  been  \\idened, 
where  navigation  in  stormy  days  and  thick  weather  was  formerly  ex- 
tremely difficult. 

It  is  proposed  to  continue  dredging  operations  as  projected  if  the 
amount  asked  for  is  appropriated. 

Cape  Charles  Harbor  is  in  the  collection  district  of  Cherrystone.  Va.  Cape 
Charles  City  is  the  nearest  port  of  entry  and  the  amonnt  of  reyenue  collected  there 
during  the  fiscal  year  ending  June  30, 1891,  is  $ . 

AMOUNTS  APPROPRIATED. 

By  act  approved  September  19, 1890 •...•• $25|000 

Money  statement. 

Amount  appropriated  by  act  approved  September  19,  1890 $25, 000. 00 

Jnne  30,  1891,  amount  expended  during  fiscal  year 21, 676. 89 

July  1, 1891,  balance  unexpended 8,323.11 

{Amount  (estimated)  required  for  completion  of  existinor  project 20, 400. 00 
Amount  that  can  be  prolitably  expended  in  fiscal  year  ending  June  30, 1893    20, 400. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

EeceipU  and  shipments. 


Chiss. 


Beoeipts: 

Bfi w  product* 

Manufactured  produota , 

Agricultural  products 

General  mercmiudiiie 

Total 

Shipments : 

Raw  products 

Manufactured  products 

Agricultural  products 

General  merchandise , 

Total 

Total  receipts  and  shipments 


Tons. 


700 

205.956 

68,012 

12,681 


287,349 


1,170 
65,101 

4,880 
31, 707 


102,858 
390, 207 


Tdvtt. 


$11,550 
1, 740, 300 
5, 050. 483 

607,240 


7, 809, 578 


37,862 

7,738,205 

898,693 

1,268,280 


9,943,040 
17.252,618 
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Ve8$el8  using  Cape  Charles  Harbor  during  year  ending  December  $1, 1890, 


Class. 


Tngboats. 
Schooners 
Sloope.... 


I7o. 


3 

6 

75 

SO 


tonnage. 


1,200 
800 
Unknown. 
Do. 


Draft, 


Feet. 

e^to  9 

11   tolH 

8  to  8 


Trips. 


Daily. 

Do. 
Two  or  three  timos  a  year. 

Do. 


H   20. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGER- 
ING NAVIGATION. 

On  July  24, 1890,  the  sunken  schooner  Maria  Oreen  was  reported  a 
dangerous  obstruction  to  navigation  in  Jackson  Greek,  Chester  Eiver, 
Maryland. 

After  notice  to  owners  and  advertisement  for  proposals,  bids  for  the 
removal  of  the  wreck  were  opened  on  September  29^890,  and  contract 
was  made  October  10, 1890,  with  the  lowest  bidder,  W.  H.  French.  The 
work  was  completed  on  the  25th  of  the  same  month  at  a  total  cost  of 
$514.57,  the  wreck  having  been  placed  unbroken  on  the  mud  flats  be- 
yond the  possible  limits  of  any  navigable  channel. 

Notice  was  received  October  17, 1890,  that  the  sunken  schooner  Mary 
A,  Bhoades  wa«  a  dangerous  obstruction  to  navigation  in  Smyrna  Eiver, 
Delaware,  near  Eagle  Kest  Landing.  Proposals  were  opened  for  her 
removal,  after  publication  of  notice  to  owners  and  advertisement,  on 
January  5,  1891,  and  a  contract  for  the  work  was  made  January  22, 1891, 
with  the  lowest  bidder,  Mr.  B.  G.  BaUey.  The  contract  was  completed 
on  March  15, 1891.  The  wreck  was  blown  up  and  the  debris  hauled  up 
on  the  marsh  above  high  water  at  a  cost  of  $500. 

The  collector  of  customs  at  Baltimore  on  December  26, 1890,  reported 
an  obstruction  in  Chesapeake  Bay  off  Poplar  Island.  This  wa«  found, 
on  examination,  to  be  the  wreck  of  the  schooner  Mary  Ullerij  lying  di- 
rectly in  the  main  channel  of  the  bay  about  4 J  nules  east  of  Holland 
Point,  in  10  fathoms  of  water,  and  was  dangerous  to  navigation  by  rea- 
son of  her  foremast  projecting  above  the  water  about  8  feet. 

With  a  view  to  clearing  away  the  rigging  and  spars,  proposals  were 
called  for  by  advertisement  and  the  ibids  were  opened  February  27, 
1891.  In  the  mean  time  information  was  received  that  the  obstruction 
had  disappeared,  and  upon  a  reexamination  it  was  found  that  the  wreck 
has  been  carried  away,  and  as  it  was  deemed  unnecessary  to  take  any 
farther  steps  in-  the  matter  the  bids  were  all  rejected. 


Abslract  of  proposals  opened  September  29j  ISOOy  for  removal  of  wreoh  of  sdkooner  Maria 

Green  J  in  Jackson  Creek  j  Chester  Biver,  Maryland, 


No. 


1 
2 


Name  and  a<l(lrps.s  of  bidder. 


W.  H.  French,  ITorfolk.  Va ,. 

liOniB  £.  Broom,  Baltimore,  Md... 


Price. 


$140 
470 


Araonnt 
aUotted. 


$550 


Contract  with  W.  H.  French. 
UNa  91 76 
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AMraot  of  propatah  opened  January  S,  1891,  for  removal  of  wrodk  Mary  A,  Skoadoi,  in 

Smyrna  £ivor,  Delaware, 


'So. 


1 
2 
8 


2f ttne  and  address  of  bidder. 


Price. 


AboTS      I     Above 
high  water. .  low  water. 


Frank  C.  Somen,  Camden,  N.J. 
Chas.  W.  Johnston.  Lewes,  Del. 
B.  G.Bailey,  Philadelphia.  Pa... 


1,400 


$1,490 
447 


AjnovDt 
alloUed. 


ISOO 


Contract  with  B.  Q.  Bailey. 


Abstract  of  propoeaU  ope/ned  Febrtutry  S7, 1891,  for  remowiX  of  wreck  of  eehoomcr  Mary 

Ellen,  in  Chesapeake  Bay, 


1 
2 
3 

4 
5 


Jos.  B.  Trozton,  Lewes,  Del . .. 
EiJUah  D.  Bejgister,  Lewes,  Del. 
Chas.  W.  Johnston,  Lewes,  Del 
W.  H.  French,  Norfolk,  Va  .  - . . 
Lonis  £.  Broom,  Baltimore,  Md. 


Amount 
allotted. 


f420  I 

'isfi  . 

345  . 

840  i. 

400  !. 


1300 


Bidfi  all  rejected. 


H   21. 


PEELIMINARY  EXAMINATION  OF  LINCHESTER  RIVER,  MARYLAND. 
[Printed  in  House  Sz.  Doc.  No.  161,  Fiffy-flrst  Congress,  second  session.] 

Office  op  the  Chief  of  ENaiNEERS, 

United  States  Army, 
Waahingtony  D.  C,  January  6y  1891. 

Snt:  I  have  the  honor  to  snbmit  the  a<icompanying  copy  of  report 
dated  December  29, 1890,  by  W.  F.  Smith,  United  States  agent,  major  of 
Engineers,  U.  S.  Army,  retired,  giving  results  of  a  preliminary  examina- 
tion of  Linchester  Eiver,  Maryland,  made  in  compliance  with  require- 
ments of  the  river  and  harbor  act  approved  September  19, 1890. 

With  no  commerce  at  present  and  very  little  in  prospective^  this 
stream  is  considered  by  Major  Smith  and  by  the  Division  Engmeer, 
OoL  William  P.  CraighOI,  Corps  of  Engineers,  to  be  not  worthy  of  im- 
provement. 
I  concur  in  the  views  of  these  officers. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Caseyj^ 

Brig.  Oei%.^  Chief  of  Engineers, 

Hon.  Eedfield  Proctor, 

Secretary  of  War. 
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BEPOBT  OF  W.  F.  SMITH,  UNITED   STATES  AGENT,  MAJOR  OF   ENGI- 
NEERS, XT.  S.  ARMY,  RETIRED. 

United  States  BNamBER  Office, 

Wilmington^  Del.j  December  29^  1890. 

General  :  In  compliance  with  instructions  in  Department  letter  of 
September  20, 1890,  and  the  requirements  of  the  river  and  harbor  act 
of  September  19, 1890, 1  have  the  honor  jto  submit  the  following  report 
upon  the  preliminary  examination  of  Linchester  River,  Maryhind,  made 
under  my  direction  by  Mr.  A.  Stierle,  assistant  engineer,  a  copy  of 
whose  report  is  herewith  inclosed. 

Considering  the  existing  condition  of  Linchester  River,  Maryland, 
with  no  commerce  at  present  and  very  little  in  prospective,  the  stream 
is,  in  my  opinion,  not  worthy  of  improvement  and  no  survey  is  recom- 
mended. 

Very  respectfully,  your  obedient  servant, 

Wm.  F.  Smith, 
TJniUd  States  Agent. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  UngineerSj  U.  8.  A. 

(Through  Col.  William  P.  CraighUl,  Corps  of  Engineers,  Division  En- 
gineer, Southeast  Division.) 

[First  indorsement.] 

U.  S.  Engineer  Office, 
Baltimore,  Md.,  January  5,  1891. 

Bespectftilly  submitted  to  the  Chief  of  Engineers. 
Because  of  the  facts  and  reasons  set  forth  in  the  report  of  December  29, 
1890,  by  the  local  engineer,  I  am  of  the  opinion  that  Linchester  River, 
Maryland,  is  not  worthy  of  improvement. 

Wm.  p.  Cbaighill, 
Colonel^  Corps  of  Engineers. 


bbpobt  of  mr.  a.  stisrle,  assistant  enoinebb. 

United  States  Engineer  Office, 

Wilmington^  Del.,  December  S^,  1890, 

Sir:  In  oompHance  with  your  mstrnctions,  I  have  the  honor  to  anbiuit  the  foUow- 
inff  report  upon  the  preliminary  examination  of  Linchester  Eiver,  Maryland : 

liin^eflter  River  is  a  small  prong  of  the  Choptank  Kiver,  about  3i  ndles  long  as 
far  as  tiie  tide  flows.  At  that  distance  from  the  mouth  a  mill  dam  crosses  it ;  above 
that  the  head  consists  of  several  short  branches  or  drains.  The  stream  forms  a  part 
of  the  southexn  boundary  of  Caroline  County^  Md.,  and  was  formerly  caUed  Hunting 
Creek,  the  name  having  been  chanced  by  act  of  the  Maryland  legislature. 

Linchester  River  is  comparatively  straight  in  the  upper  and  very  crooked  in  the 
lower  section,  and  is  bordered  nearly  throughout  its  whole  course  by  marshy  flats. 
Judging  ftom.  the  great  distance  between  the  high  banks  on  cither  side  its  bed  must 
have  been  once  a  very  wide  one,  but  is  now  reduced  to  a  narrow  stream,  winding 
from  one  side  of  the  vaUey  to  the  other.  The  channel  is  irregular,  deep  holes  and 
shallow  bars  alternating.  A  bar,  extending  one-half  mile  out  into  the  Choptank 
Biver  and  having  only  Sx>m  2^  to  3  feet  of  water  over  it  at  low  tide,  obstructs  the 
month  of  the  river.  From  the  mouth  to  a  point  2  miles  above,  called  JBack  Landing, 
the  average  depth  is  said  to  be  about  5  feet,  and  from  there  to  the  head  at  the  mul 
dam  about  8  feet.    The  tide  rises  about  2  feet. 

The  river  is  bordered  on  both  sides  by  land  well  adapted  to  the  cultivation  of  ber- 
rieSy  fruit,  and  melons,  indicating  a  li^nt  soU.  At  and  near  the  head  of  the  stream 
are  two  small  villages,  Preston  and  Linchester  Post-Office,  which  claim  to  be  inter- 
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eflted  in  the  improvementrt  aekcd  for.  The  popnlation  of  both  combined  is  about  300, 
and  both  places  are  statious  on  the  Baltimore  and  Eastern  Shore  Railroad.  There  is 
at  present  no  lack  of  trannportation  facilities  convenient  for  the  country  aronnd  the 
river.  Directly  at  its  junction  with  the  ( 'hoptank  River  are  located  three  steamboat 
landings,  belonging  to  as  many  different  companies.  Besides  the  Baltimore  and 
Eastern  Shore  Riiilroad  which  crosses  at  its  hea<l,  there  is  also  the  Cambridge  and 
Seaford  Railroad,  a  branch  of  the  Delaware  division,  which  runs  about  5  miles  south 
of  and  parallel  with  the  river.  With  all  these  convenient  shipping  i)oints  so  near  at 
handy  it  is  not  surprising  that  navigation  on  this  small  river  is  very  limited.  Only 
one  small  sailing  vessel  trades  regularly  in  and  out  of  the  stream. 

I  was  informed  by  a  gentleman  who  owns  a  fami  adjoining  the  upper  section  of  the 
river  that  it  is  the  desire  of  the  community  to  have  a  6- foot  channel  dredged  from 
Back  Landing  to  the  head,  a  distance  of  over  a  mile,  to  give  small  vessels  an  oppor- 
tunity to  go  nirther  up,  so  as  to  shorten  the  hauling  distance  of  all  freights  to  and 
from  the  nver.  This,  it  is  said,  would  be  of  special  advantage  during  the  melon 
season.  The  shoal  water  at  the  bar  appears  to  be  at  present  no  hindrance  to  navi- 
gation in  the  minds  of  the  projectors  of  this  movement;  yet  it  is  not  clear  why  a 
vessel  that  can  get  over  the  bar.  where  the  depth  is  only  3  feet,  should  not  be  able 
to  reach  the  heaa  of  the  stream  where  the  same  depth  prevails.  It  is  almost  certain 
that  the  making  of  a  6-foot  low-water  navigation  inside  the  river  will  necessitate 
improvement's  at  the  bar,  and  it  is  very  questionable  whether  the  conii>aratively 
large  sum  of  money  which  these  improvements  would  cost,  probably  from  $10,0CX>t'O 
$15,000,  would  aid  sufficientlj-  to  cronte  a  commerce  that  would  warrant  that  outlay. 
Some  local  trade  might  be  developed  by  improving  the  river;  it  would  ajjpear,  how- 
ever, from  the  above,  that  the  proportions  of  the  same  can  not  be  large  in  the  face 
of  so  many  convenient  shipping  points  located  in  the  immediate  neighborhood. 

Mr.  R.  D.  Bradley,  at  l^inchester  Post-Oftice,  has  kindly  furnished  the  following 
commercial  statistics  relative  to  the  country  around  Lincvliester  River,  and  it  is 
assimied  that  the  shipments  and  receipts  were  made  by  rail  and  water  from  and  at 
the  points  previously  referred  to  in  this  report : 

"Number  of  farms,  155;  tons  of  fertilizers  used,  1^000;  bushels  of  lime,  30,000; 
wheat  shipped,  50,000  bushels;  corn,  75,000  bushels;  fruit,  75,000  baskets;  tomatoes 
grown,  1,000  acres;  melons  (a  new  growing  imlustry  here),  15  vessel  loads;  eggs 
shipped,  15,000  dozen;  poultry,  75,(X)()  pounds;  lambs  and  calves,  1,000  head;  coal 
consumed,  500  tons;  building  lumber  received,  200,000  feet,  besides  shingles,  brick, 
lime,  and  other  building  supi)lies.  There  are  four  canning  houses,  one  creamery, 
jind  twentv  stores ;  volume  of  business,  }i?75,000.  The  above  estimate  is  considered 
low.''    *     *     » 

Very  respectfully,  your  obedient  servant, 

A.  Stierle, 
Msiatant  Engvnmr. 

General  Wm.  F.  Smith, 

United  Slates  Agent, 


H   22. 

PRELIMINARY    EXAMINATION    OF   NORTHWEST    FORK    OF    NANTICOKE 

RIVER,  MARYLAND. 

[Printed  in  House  Ex.  Doc.  No.  163,  Fifty-firBt  Congresa,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Ar^iy, 

WashiugtoHj  JJ,  C,  January  7^  1891, 

Sir:  I  have  the  honor  to  siihiiut  the  aecoiniiaining-  co]>y  of  report, 
dated  December  29,  1890,  by  \\\  F.  Siiiith,  L^iiited  St4ites  A.^ent,  Major 
of  Engineers,  IT.  S.  Army,  retired,  givln.ij^  results  of  a  preliminary  ex- 
amination of  "Kanticoke  Kiver,  IVhuyland,  tlie  northwest  fork  of  the 
same,^  made  in  compliance  Avitli  requirements  of  the  river  and  harbor 
act  approved  September  19,  1890. 

It  is  the  opinion  of  Major  Smith  and  the  Division  Engineer,  CoL  Wil- 
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liam  P.  Oraighill,  Corps  of  Eiij^iiieers,  that  the  locality  is  not  worthy  of 
improvement;  m  this  opinion  I  concur. 

Very  respectliilly,  youi*  obedient  servant, 

Thos.  Lincoln  Oasby, 
Brig.  Gen,y  Chief  of  Engineers. 
Hon.  Eedfeeld  Proctor, 

/Secretary  of  War. 


beport  of  w.  f.  smith,  united  states  agent,  hajob  op  engi- 
neers, u.  s.  army,  retired. 

United  States  Engineeb  Office, 

Wilmington^  Del.,  December  29^  1890. 

General:  In  compliance  with  instructions  in  Department  letter  of 
September  20, 1890,  and  the  requirement^  of  the  river  and  harbor  act  of 
September  19, 1890, 1  have  the  honor  to  submit  the  following  report 
nxK>n  the  preliminary  examination  of  Nanticoke  River,  Maryland,  the 
Northwest  fork  of  the  same,  made  under  my  direction  by  Mr.  A.  Stierle, 
assistant  engineer,  a  copy  of  whose  report  is  herewith  inclosed. 

In  view  of  the  facts  given  in  the  report  of  the  assistant,  I  am  of  the 
opinion  that  the  nature  of  the  trade  which  might  be  developed  by  the 
improvement  is  too  limited  to  justify  the  expenditure  by  the  General 
Government,  and  that  the  stream  is  not  worthy  of  improvement  by  th@ 
United  States. 

Very  respectfully,  your  obedient  servant, 

Wm.  F.  Smith, 

United  States  Agent. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  JJ.  8.  A. 
(Through  Col.  WiDiam  P.  Craighill,  Corps  of  Engineers,  Division 
Engineer,  Southeast  Division.) 

[First  indorsement.] 

U.  S.  Engineeb  Office, 
Baltimore,  Md.,  January  3, 1891. 

Respectfully  submitted  to  the  Cliief  of  Engineers. 
Because  of  the  facts  and  reasons  set  forth  in  the  report  of  December 
29, 1890,  by  the  local  engineer,  I  am  of  the  opinion  that  Kanticoke 
River,  Maryland,  the  nortliwest  fork  of  the  same,  is  not  worthy  of  im- 
provement. 

Wm.  p.  Craighill, 
Colonel,  Corps  of  Engineers. 


report  of  mr.  a.  stierle,  assistant  engineer. 

United  States  Engineer  Office, 

Wilmingionj  Del,,  December  2^,  1890. 

Sir:  In  compliance  with  your  instructions  I  have  the  honor  to  submit  the  foUow- 
ing  report  upon  the  ])reliminary  examination  of  Nantiooke  River,  Maryland,  the 
northAvest  fork  of  the  same. 

The  headwaters  of  the  northwest  fork  of  the  Nanticoke,  also  caUed  March  Hope 
Creek,  are  in  Kent  County,  Del.  The  course  is  a  general  southerly  one,  through 
Caroline  and  Dorchester  counties,  Md.,  and  is  about  34  miles  in  length,  the  junction 
"with  the  main  stem  of  the  Nanticoke  taking  place  opposite  Riverton,  a  smaU  viUage 
in  Wicomico  County. 
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Received : 

Fertilizers tons..  1,600 

Coal do 500 

Oyster  shells bushels . .        30, 000 

Lime do 40,000 

General  merchandise worth..    $125, 000 

Very  respectfully^  your  obedient  servant, 

A.  Stcbblb. 
A$mtant  Engineer, 
Gen.  Wm.  F.  Smith, 

United  States  Agent, 

• 

H  33. 

PRELIMINARY  EXAMINATION  OF  TANGIER  HARBOR,  VIRGINU. 

[Printed  in  Honse  Ex.  Boc.  No.  172,  Fifty-flrat  Congress,  second  flossion.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  D.  (7.,  January  14^  1891. 

Sir  :  I  have  the  honor  to  snbmit  the  accompanying  copy  of  report 
d^ted  January  9, 1891,  from  Wm.  F.  Smith,  United  States  agent,  m%jor 
of  -S/iigineers,  U.  S.  Amy,  retired,  giving  results  of  preliminary  exam- 
ination of  Tangier  Harbor,  Virginia,  made  to  comply  with  provisions  of  . 
the  river  and  harbor  act  approved  September  19, 1890; 

In  view  of  the  facts  given  in  the  report  of  his  assistant.  Major  Smith 
does  not  consider  Tangier  Harbor  worthy  of  improvement  by  the  Gen- 
eral Government.  This  opinion  meets  with  the  approval  of  the  Division 
Engineey,  Col.  Wm.  P.  Craighill,  Corps  of  Engineers,  and  is  concurred 
in  by  this  office. 

Very  respectfdlly,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Gen.,  Chief  of  Engineers. 
Hon.  Eedfield  Proctor, 
Secretary  of  War, 


report  of   w.  f.  smith,  united  states  agent,  major  of  engi- 
neers, u.  s.  army,  retired. 

United  States  Engineer  Office, 

Wilmington^  JDeLj  January  P,  1691, 

General:  In  compliance  with  instructions  in  Department  letter  of 
September  20, 1890,  and  the  requirements  of  the  river  and  harbor  act  of 
September  19, 1890, 1  have  the  honor  to  submit  the  following  report 
upon  the  preliminary  examination  of  Tangier  Harbor^  Virginia,  made 
under  my  direction  by  Mr.  A.  Stierle,  assistant  engmeer,  a  copy  of 
whose  report  is  herewith  inclosed. 

In  view  of  the  facts  given  in  the  report  of  the  assistant,  I  do  not  con- 
sider Tangier  Harbor,  Virginia,  worthy  of  improvement  by  the  General 
Government. 

Very  respectftdly,  your  obedient  servant, 

Wm.  F.  Smith, 
United  States  Agent. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  JEngineerSj  U.  S,  A, 
(Through  Col.  William  P.  Craighill,  Corps  of  Engineers,  Division  En- 
gineer, Southeast  Division.) 
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[first  indorsemeat.] 

II.  S.  ExfUNEER  Office, 
Balfiworey  .!/</.,  January  10^  1891, 

Respectftilly  submitted  to  the  Chief  of  Engiue^Ts. 
Because  of  the  facts  and  reasons  set  forth  in  the*  rei>ort  of  tlie  local 
engineers  and  from  my  own  knowledge  of  the  locality,  it  is  my  opinion, 
having  in  view  both  the  present  and  prospective  demands  of  coiiiinerce, 
that  Tangier  Harbor,  Viiginia,  is  not  worthy  of  improvement  by  the 
United  States. 

•  Wm.  P.  CraktHill, 

Colonel,  Corps  of  KnijineeiM, 


report  op  bfr.  a.  stiekle,  a.ssist.\xt  engineer. 

United  States  Kngineer  Office, 

Wilm'uHjton  Ifel.,  January  7,  IS91. 

Sir  :  In  compliance  with  your  instructions  I  have  the  honor  to  snlnnit  the  follow- 
ing'report  upon  the  preliminary  examination  of  Tangier  Harbor,  Vir*;iiiia. 

Tangier  Harbor  is  a  natural  cove  or  indentation  in  tiie  shore,  on  the  east  side  and 
near  tne  southern  extremity  of  Tangier  Island. 

Tangier  Island  is  the  most  southerly  one  of  a  chain  of  islands  in  the  Chesapeake 
Bay,  which  extend  in  an  almost  due  son  therly  direct  ion  from  Bishop's  Head  Point,  in 
Dorchester  County,  eastern  shore  of  Maryland,  and  which  form  the  dividing  line 
between  Tangier  Sound  and  the  main  channel  of  the  bay. 

The  island  is  in  the  State  of  Virginia  and  is  a  low  alluvial  formation,  with  a  gen- 
end  elevation  not  more  than  2  feet  above  high  wati^r,  through  which  innumerable 
small  channels  and  drains  run  in  every  direction.  The  shore  line  on  the  west  side  is 
fairly  straight  and  is  about  4^  miles  in  length:  on  the  east  side  it  is  very  much  ser- 
rated, giving  the  island  a  triangular  shape,  with  the  greatest  width  about  2  miles  at 
the  apex,  the  west  shore  forming  the  long  side  of  the  triangle.  Its  area  may  be  about 
3  square  miles.  From  the  southern  point  extends  a  long  and  very  narrow  hook  in  a 
southeasterly  direction,  which  tinally  returns  upon  itself  and  thus  forms  a  natural 
harbor,  sheltered  from  the  north  around  by  west  to  south.  This  harbor  is  also  known 
as  Cod  Harbor.  It  is  an  excellent  harbor  of  refuge  Ibr  the  oyster  and  fishing  boat^ 
plying  upon  Tangier  Sound,  with  good  holding  ground  for  anchors,  and  an  average 
depth  of  water  of  10  feet. 

The  island  is  inhabited  by  about  800  people,  who  live  principally  by  fishing  and 
oysterlng.  A  very  small  area  of  the  land  is  ht  for  cultivation,  the  main  portion 
being  marsh.  There  is  also  one  srhoolhouse  and  a  church,  besidessix  stores.  About 
in  the  center  of  Tangier  Harbor  stand,  upon  an  isolated  wooden  pier,  a  few  frame 
buildings,  originally  erected  for  a  so-called  fish  factory,  w^here  large  catches  of  men- 
haden are  boiled  down  during  the  summer  season  for  the  purpose  of  extracting  the 
oil.  This  factory  w^a«  built  about  14  years  ago.  A  small  store  was  subsequently 
added  to  these  buildings,  and,  for  the  last  4  years,  the  Eastern  Shore  Steamboat 
Company  have  made  this  pier  a  landing  place,  stopping  twice  per  week  on  their  rout« 
between  Baltimore  and  Snow  Hill,  Md.  Communication  between  the  island  and  this 
pier  is  maintained  in  small  boats,  like  it  is  everywhere  else  over  the  island.  A  horse 
was  landed  here  some  time  ago  and  was  looked  upon  :is  a  great  curiosity. 

I  have  been  informed  that  the  people  desire  a  channel  dredged  about  7  feet  deep 
and  1(X)  feet  wide  from  the  center  of  the  harbor  towards  the  shore  to  give  them  better 
facilities  for  landing.  The  i>rcscnt  landing  at  the  isolated  pier  is  nearly  one-half  of 
a  mile  lYom  the  shore  and  is  dilhcult  of  access  in  rough  weather.  The  proposed  out 
would  obviate  this  dithculty  and  would  locate  the  landing  nearer  the  cent^^r  of  the 
island.  There  can  be  no  doubt  of  the  great  convenience  that  would  accrue  to  the 
inhabitants  by  such  an  arrangement,  but  there  is  at  present  no  commerce  except 
that  absolutely  necessary  to  supply  the  necessaries  of  life,  and  no  increase  is  possible 
under  any  circumstances.  The  urgency  of  the  improvement  by  the  General  Govern- 
ment is  not  apparent,  and  it  is  very  doubtful,  if  the  surrounding  conditions  are  con- 
sidered, whether  the  improvements,  if  made  as  suggested,  would  be  of  lasting  benefit 
to  the  community  concerned.  The  out  certainly  could  not  be  a  permtuient  one. 
Very  respectfully,  your  obedient  servant, 

A.  Stierle, 
Assistant  Enginetitm 

Gen.  Wm.  F.  Smith, 

Uniivd  JSiaics  Agent, 
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H  24. 
PRELIMINABY  EXAMINATION  OF  BROAD  CREEK  RIVER,  DELAWARE. 

United  States  Engineer  Office, 

Wibningtanj  Del.,,  November  13y  1890. 

GsNERAii.'  In  compliance  with  the  instructions  contained  in  Depart- 
ment letter  of  September  20, 1890,  and  the  requirements  of  section  I7 
of  the  river  and  harbor  act  of  September  19, 1890, 1  have  the  honor  to 
submit  the  following  report  upon  the  preliminary  examination  of  Broad 
Creek  Eiver,  Delaware,  made  under  my  direction  by  Mr.  A.  Stierle,  as- 
sistant engineer. 

In  view  of  the  facts  and  for  the  reasons  set  forth  in  the  report  of  the 
assistant  engineer,  a  copy  of  which  is  herewith  inclosed,  I  deem  Broad 
Creek  Eiver,  Delaware,  worthy  of  improvement,  and  as  the  desired 
work  embraces  only  that  portion  of  the  stream  which  has  already  been 
mider  improvement  by  the  Government  and  the  condition  of  which  is 
known,  no  further  survey  is  necessary. 

V  ery  respectfully,  your  obedient  servant, 

Wm.  F.  Smith, 
United  States  Agent. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineer H J  U.  8.  A. 
(Thtough  Col.  William  P.  Craighill,  Corps  of  Engineers,  Division  En- 
gineer, Southeast  Division.) 

*  [First  indorsement.] 

TJ.  S.  Engineer  Office, 
Baltimore^  Md,j  November  20^  1690. 

Respectfully  submitted  to  the  Chief  of  Engineers. 
In  view  of  the  fiacts  and  reasons  stated  by  the  local  engineer,  I  agree 
with  him  that  this  river  is  worthy  of  improvement  by  the  United 
States. 

Wm.  p.  Ceaighill, 
Colonel,  Corps  of  Eixgineers. 


report  op  mr.  a.  8t1erlk,  assistant  enoinerr. 

United  States  Engineer  Office, 

Wilmington,  Del.,  November  12,  1890. 

Sib:  In  compliance  with  yoiir  instructions  I  have  the  honor  to  submit  herevrith  a 
report  upon  the  preliminary  examination  of  Broad  Creek  River,  Delaware. 

"Broad  Creek  River"  is  evidently  a  pleonastic  attempt  to  distinguish  this  stream 
from  others  with  similar  names  in  t'liis  and  adjoining  States.  This  river  is  Broad 
Creek,  a  tributary  of  the  east  fork  of  the  Nanticoke  River,  and  rises  in  Cypress 
Swamp,  in  the  lower  part  of  Sussex  County,  Def.  Its  navigable  length  is  about  7 
miles,  and  its  course  is  due  west. 

The  creek  has  been  under  improvement  by  the  General  Government  since  1881  and 
is,  therefore,  not  a  new -work.  The  original  project  under  which  improvements  were 
carried  on  since  that  year  was  based  upon  a  survey  made  by  Col.  Wm.  P.  Craighill, 
Corps  of  Engineers,  in  October,  1879.  The  project  was  completed  in  1889,  a  channel 
having  been  made  50  feet  in  width  and  6  feet  deep  at  mean  low  water,  from  a  point 
near  Bethel,  Del.,  to  Laurel,  Del.,  at  the  head  of  navigation,  a  total  distance  of  about 
8  miles.  The  total  amount  expended  was  $.^5,000.  The  original  depth  of  water  at 
low  tide  was  only  2  feet  at  Laurel  and  only  1^  feet  below  this  town. 

The  remarkable  growth  of  the  town  of  Laurel  is  attributed  to  the  increase  in 
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comnifirce  on  the  riTer,  resulting  from  the  improvements  made  in  the  channel.  Ita 
popolation  has  increased  from  1,180  in  1880  to  2,367  in  1890.  The  value  of  reid  estate 
in  the  town  has  increased  400  per  cent. ;  that  of  property  along  the  river  front  500 
per  cent,  since  the  river  has  been  improved. 

There  are  now  6  vessels,  from  100  to  150  tons  burden  each,  trading  regularly  from 
Laurel,  besides  about  25  vesKels  of  smaller  capacity.  A  steamer  of  45  tons  burden 
runs  daily  between  Laurel  and  Sharpstown,  connecting  at  the  latter  point  with  the 
steamers  of  the  Nauticoke  Steamboat  Company,  which  nail  from  and  to  Baltimore. 
Baltimore  is  the  home  market  and  the  shipping  point  fur  nearly  all  the  grain  and 
fruit  raised  in  this  part  of  the  county.  It  is  said  that  arrangements  will  be  made  in 
tne  coming  spring  for  the  establishment  of  another  steamboat  line. 

The  shipments  and  receipts  by  water  at  Laurel  during  the  tiscal  year  ending  June 
30,  1890,  amounted  to  34,716  tons,  valued  at  $926,510,  notwithstanding  the  almost 
entire  failure  of  the  grain  and  fruit  Reason. 

The  dredged  channel  shows  no  signs  of  deterioration.  Very  little,  if  any,  mate- 
rial has  washed  back  from  the  banks  thrown  up  by  the  dredge,  and  very  little  aedi- 
ment  is  swept  in  from  the  mill  ponds  at  the  head  of  the  river. 

It  is  the  desire  of  the  people  at  Laurel  to  have  the  present  channel  widened  to 
about  70  feet  and  deepened  to  8  feet  below  mean  low  water.  This  improvement 
would  cover  no  other  portions  of  the  river  that  have  not  already  been  improved,  and 
as  the  river  has  latelv  been  examined,  no  further  survey  is  necessary  if  tne  improTe- 
ment  is  recommended. 

Very  respectfully,  your  obedient  servant, 

A.  Stierlk, 
As$i$tant  JSnfftmeer,  ^ 

Gen.  Wm.  F.  Smith, 

United  States  Agent. 


>- 


supplementary  report. 

United  States  Engineer  Office, 

^ilmington^  Dd.^  March  18 j  1891, 

General  :  In  compliance  with  instructions  contained  in  Department 
letter  of  November  22, 189(h  I  have  the  honor  to  submit  a  final  report, 
with  project  and  estimate,  for  the  improvement  of  Broad  Creek  Eiver 
(formerly  Broad  Creek),  Delaware,  with  the  view  of  dredging  the  pres-  H^ 
ent  channel  between  Laurel  and  Bethel,  Del,  to  a  depth  of  8  feet  below  j  "^ 
mean  low  water  and  to  a  width  of  70  feet.  [> 

The  channel  has  previously  been  improved  by  the  Government,  and     ^  '^ 
has  now  an  average  depth  of  6  feet  and  a  minimum  width  of  50  feet^ 
but  the  commercial  interests  at  Laurel  demand  an  enlargement  as  above 
to  keep  step  with  the  rapid  increase  of  commerce  at  that  place.  y 

The  lines  of  the  proposed  channel  are  shown  on  the  accompanying    ^4 
map,  and  follow  as  nearly  as  possible  the  direction  of  the  present  chan-    "^^ 
nel.    The  water  way  is  considerably  contracted  by  the  railroad  bridge 
at  Laurel,  which  has  a  draw  only  40  feet  wide.    Although  the  bridge 
is  so  near  the  head  of  the  river  and  therefore  does  not  interfere  much 
with  the  progress  of  the  tide  and  its  contingent  currents,  it  would  seem 
proper  nevertheless  to  require  the  removal  of  part  of  the  embankment    J^r 
recently  filled  in  north  of  the  draw  to  restore  the  former  cross  section 
of  the  river  at  that  point  in  conformity  with  the  new  project. 

The  estimated  cost  of  the  project  is : 

Dredging  75,000  cnbic  yards  of  sand  and  mud,  at  20  cents $15^  000 

Very  respectfully,  your  obedient  servant, 

Wm.  F.  Smith, 

United  States  Agent. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  JSngineerSj  JJ,  S.  A. 
(Through  Col.  Wm.  P.  Craighill,  Corps  of  Engineers,  Division  Engi- 
neer, Southeast  Division.) 
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[Eirst  indorsement.] 

TJ.  S.  Engineer  Office, 
BaltiinorCj  Md,,  April  J2, 1891, 

Eespectfully  submitted  to  the  Chief  of  Engineers. 
The  conuuercial  value  of  the  past  improvement  of  this  stream  having 
been  proved  by  the  facts  set  forth  in  the  preliminary  report  of  the  locsd 
engineer,  dated  November  13, 1890,  its  continuance  to  the  extent  and 
cost  and  in  the  manner  suggested  in  the  report  of  the  same  officer  of 
March  18, 1891,  seems  reasonable  and  proper,  and  is  recommended  for 
approval. 

Wm.  p.  Craighill, 
Colonely  Corps  of  Engineers. 


H  25. 
PRELIMINART  EXAMINATION  OF  TURNER  CREEK,  MARYLAND. 

United  States  Engineer  Office, 

Wilmington^  DeLj  December  15y  1890. 

GENERAii :  In  compliance  with  instructions  contained  in  Department 
letter  of  September  20, 1890,  and  the  requirements  of  section  17  of  the 
river  and  harbor  act  of  September  19, 1890, 1  have  the  honor  to  submit 
the  following  report  upon  the  preliminary  examination  of  Turner  Creek, 
Maryland,  made  under  my  direction  by  Mr.  A.  Stierle,  assistant  engi- 
neer. 

In  view  of  the  facts,  and  for  the  reasons  given  in  the  report  of  the 
assistant,  a  copy  of  which  is  herewith  inclosed,  Turner  Creek,  Mary- 
land, is  considered  worthy  of  improvement,  and  I  recommend  a  survey 
of  it. 

The  least  amount  required  to  make  the  survey  and  report,  with  project 
and  estimate  of  cost  of  improvement,  is  $200. 
Very  respectfully,  your  obedient  servant, 

Wm.  p.  Smith, 

United  States  Agent, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Ungineers,  U.  8,  A. 
(Through  Col.  Wm.  P.  Craighill,  Corps  of  Engineers,  Division  Engi- 
neer, Southeast  Division). 

[First  indorsement.] 

U.  S.  Engineer  Office, 
Baltimorej  Md,^  December  17 ^  1890. 

Eespectfully,  submitted  to  the  Chief  of  Engineers. 

So  long  as  no  definition  is  given  by' Congress  or  other  competent  au- 
thority of  the  meaning  of  the  term  "  worthy  of  improvement,"  it  can 
only  be  inferred  from  the  acts  of  Congress  as  to  the.  character  of  the 
works  for  which  appropriations  have  been  given  in  the  past.  Having 
in  view  the  statement  just  made  and  the  facts  and  reasons  given  by  the 
local  engineer  in  his  report  of  December  15,  1890,  and  the  present  and 
prospective  needs  of  commerce,  I  have  to  state,  as  required  by  the  river 
and  harbor  law  of  September  19, 1890,  that  Turner  Creek,  Maryland,  is 
worthy  of  improvement. 

Wm.  p.  CEAianiLL, 
Colonel,  Corps  of  Engineers. 
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sand  and  olay>  slide  into  the  river.  The  proper  remedy  would  be  to  correct  the 
movement  or  this  debris  along  the  shore,  by  a  spur  jetty  bailt  a  short  distance 
above  the  mouth  of  Tomer  Creek,  and  then  to  straighten  and  widen  the  present 
chaimel  at  the  junction  with  the  Sassafras  River.  It  is  difficult  to  estimate,  even 
approzimately.  the  extent  and  cost  of  such  a  project  witliout  a  chart  which  would 
clearly  show  tne  present  condition  of  the  locality,  and  a  survey  is  necessary,  which 
oaai  be  made  for  $2Q0. 

Very  respeotfully,  your  obedient  servant, 
«  Au  SnxRUB^ 

AHi$t€mt  JEkig%neer» 
Gen.  Wic  F.  Smith, 

Umted  8tate$  AgmU. 


SURVEY  OF  TURNER  CREEK,  MARYLAND. 

United  States  Engineer  Office, 

Wilmington^  Del.,  July  20^  1891. 

General.:  In  compliance  with  Department  letter  dated  December 
20, 1890, 1  have  the  honor  to  report  upon  the  survey  of  Turner  Creek, 
Maryland,  made  under  my  direction  in  April,  1891,  as  follows; 

It  seems  that  the  difficulty  attending  a  free  navigation  to  the  steam- 
boat landing  on  this  stream  is  occasioned  by  a  long  point  of  land  pro- 
jecting across  its  mouth  on  the  east  side,  causing  such  an  abrupt  turn 
in  the  channel  that  it  is  often  impossible,  during  high  winds,  for  the 
boats  to  reach  the  wharf. 

As  a  relief^  I  would  recommend  the  di^edging  of  a  portion  of  the 
point  referred  to,  and,  to  prevent  the  drifting  of  sand  from  east  to  west, 
to  place  near  the  entrance  a  spur  dike  of  piling  and  brush  fascines  400 
feet  long,  as  shown  on  the  map  of  the  survey,*  which  is  forwarded  in  a 
sex^orate  package. 

This  would  require  the  removal  of  12,800  cubic  yards  of  material  at 
20  cents  i)er  cubic  yard,  $2,560,  and  the  construction  of  400  linear  feet 
of  pile  dike  at  $3.75  per  foot,  $1,500;  a  total  of  $4,060. 

The  benefit  to  be  derived  from  the  proposed  improvement  would  be 
great  in  comparison  with  the  small  amount  of  expenditure. 

A  copy  of  the  report  of  Mr.  A,  Stierle,  assistant  engineer,  is  herewith 
transmitted. 

Very  respectfully,  your  obedient  servant, 

Wm.  F.  Smith, 

United  States  Agent. 

Biig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  TJ.  8.  A. 

(Through  Col.  Wm.  P.  Craighill,  Corps  of  Engineers,  Division  Engi- 
neer, Southeast  Division.) 

[First  indorsement.] 

* 

TJ.  S.  Enginebb  Office, 
Baltimore^  Md.j  July  22^  1891. 

Eespectfully  submitted  to  the  Chief  of  Engineers,  and  recommended 
for  approval. 

Wm.  p.  Cbaiohill, 
Colonel^  Corps  of  Engineers. 

•  Not  printed. 
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report  op  mr.  a.  8tierle,  assistant  englxeer. 

United  States  Engineer  Office, 

Wilmington,  Del,,  July  18,  1891, 

Sir:  I  have  the  honor  to  submit  herewith  a  report  upon  the  survey  of  Turner 
Creek,  Maryland,  and  a  project  lor  the  improvement  of  the  same. 

A  report  on  a  preliminary  examination  wa«  submitted  on  December  13,  1890,  and 
for  information  as  to  the  bene  tit  to  commerce  and  navi<jatinn  which  would  re*uli 
from  the  improvement  of  the  creek,  I  would  reRpectfully  refer  to  that  paper. 

The  survey  was  made  durinpj  the  month  of  April  last,  and  em]>r:\ced  princi]>ally 
the  obstructions  existing  at  the  mouth.  The  shore  line  on  each  side  of  the  creek 
from  Turner  Wharf  out  into  and  along  the  Sassafras  River  for  some  distance  eJi«t 
and  west  of  the  mouth,  was  located  by  triaiigulation  and  with  the  sta^lia  rod;  and 
the  hydrography  within  this  section  was  filliKl  in  along  fixed  range-lines,  locating 
the  soundings  at  stated  intervals  by  transit  angles  from  the  shore. 

To  avoid  any  inaccuracy  in  establishing  the  important  mean  low-water  plane  by 
a  few  days  observations  only,  the  tidal  record  at  Turner  Wharf  was  continued  after 
the  survey  had  been  completed  until  the  whole  series  of  observations  embraced  air 
entire  lunar  month  of  28  days.  The  average  rise  and  fall  of  the  tide  for  the  month 
was  2.34  ftjet.  The  highest  high  water  occurred  during  easterly  and  southerly 
strong  winds,  when  it  ruse  in  two  instances  to  the  same  level,  3.06  feet  above  the 
mean.  The  lowest  low  water  occurred  during  a  strong  northwesterly  wind,  when 
it  fell  1.23  feet  below  the  mean.  The  greatest  range  observed  is,  therefore.  4.3  feet. 
A  bench-mark  was  fixed  on  the  whart  near  the  gauge  to  establish  the  mean  low- 
water  plane  permanently. 

The  object  of  the  desired  improvement  is  to  secure  a  safer  entrance  to  the  cre<»k 
during  the  prevalence  of  nortiierly  Or  easterly  winds.  The  mouth  of  the  cre<?k. 
which  has  ample  de}»th  of  water,  is  considerably  contracted  by  a  long  point  of  laud 
of  comparatively  recent  formation  which  projects  across  it  on  the  east  side  as  a  con- 
tinuation of  the  south  shore  of  the  Sassafras  River.  It  is  very  ditticult  in  ixjugh 
weather  to  navigate  around  this  point  on  account  of  the  sharp  turn  in  the  channel, 
and  the  steamers  in  consequence  often  fail  to  make  a  landing.  This  can  be  reme- 
died by  removing,  by  dredging,  a  portion  about  200  feet  wide  of  the  point,  to  give 
more  width  where  the  channel  deflects,  and  by  constructing  a  short  pile  dike  on  the 
east  side  of  the  entrance  to  stop  the  drift  of  sand  from  east  to  west  along  the  shore. 
This  plan  is  for  a  permanent  improvement.  To  dredge  the  point  is  only  a  tem- 
porary relief,  as  has  been  proved  by  the  dredging  done  here  by  private  parties  in 
1884.  The  proposed  dike  is,  as  is  shown  on  the  accompanying  chart,  a  rough  and 
cheap  structure  of  pine  piling  driven  alternately  right  and  left  of  an  imaginary 
space  along  the  axis  of  the  dike,  the  space  between  the  piles,  which  is  aoont  9 
inches,  to  be  closed  longitudinally  with  brush  fascines  extending  from  the  bottom  to 
high- water  level.  At  about  the  same  plane  aTul  throughout  the  whole  length  of  the 
dike,  the  heads  of  the  pUes  are  connected  by  a  central  strip  of  timber  bearing  di- 
rectly upon  the  fascines  and  by  two  wale  pieces  spiked  againstjthe  outer  faces  of  the 
piles,  which  need  not,  however,  extend  any  further  than  from  the  outer  end  of  the 
dike  to  about  the  4-foot  contour. 

The  dredging  at  the  point  and  the  construction  of  the  dike  should  be  carried  on 
simtiltaneously.  The  drift  material  which  now  accumulates  at  the  point  would  be 
arrested  by  the  dike  and  would  be  depovsited  instead  within  the  re-entrant  angle  on 
the  east  side,  and  the  dredged  material  could,  for  the  protection  of  the  dike,  be  luiuled 
to  and  dumped  on  both  sides  of  the  shore  end. 

The  direction  given  the  dike  is  such  that  its  proposed  length,  or  a  possible  exten- 
sion of  it,  wiU  aid  in  maintaining  the  present  depth  of  water  over  the  bar. 

Estimates, 

Dredging  12,800  cubic  vards,  at  20  cents $2,560 

400  lineal  feet  of  pile  dike,  at  $3.75.- 1,500 

•  ■         • 

4,06'! 
Very  respectfully,  your  obedient  servant, 

A.  Stierle, 
Jsmtamt  Engvnimt. 

Gen.  Wm.  F.  Smith, 

United  States  Ageni. 
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H  26. 
PREIilMINAEY  EXAMINATION  OF  LA  TEAPPE  [BIVEE],  MAEYLAND. 

Fnited  States  Engineee  Office, 

Wilmington^  Del.,  November  13^  1890. 

GENEBAii:  In  compliance  with  the  iastructions  contained  in  Depart- 
ment letter  of  September  20, 1890,  and  the  requirements  of  section  17 
of  the  river  and  harbor  act  of  September  19, 1890, 1  have  the  honor  to 
submit  the  following  report  upon  the  preliminary  examination  of  La 
Trappe  River,  Maryland,  made  under  my  direction  by  Mr.  A.  Stierle, 
assistant  engineer. 

In  view  of  the  &cts,  and  for  the  reasons  set  forth  in  the  report  of  the 
assistant  engineer,  a  copy  of  which  is  herewith  inclosed.  La  Trappe 
River,  Maryhbnd,  is  in  my  opinion  worthy  of  improvement,  and  ia,  sur- 
vey is  recommended. 

The  least  amount  required  to  make  the  survey  and  report  with  proj- 
ect and  estimate  of  cost  of  improvement  is  $300. 
Very  respectfully,  your  obedient  servant, 

Wm.  F.  Smith, 
United  States  Agent. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  JJ.  8.  A. 
(Through  Col.  Win.  P.  Craighill,  Corps  of  Engineers,  Division  En- 
gineer, Southeast  Division.) 

[First  indorsement.] 

TT.  S.  Engineer  Office, 
Baltimore^  Md.y  November  20, 1890. 

Respectfully  submitted  to  the  Chief  of  Engineers. 
Li  view  of  the  facts  and  reasons  stated  by  the  local  engineer,  I  agree 
with  him  that  this  river  is  worthy  of  improvement  by  the  United  States. 

Wm.  p.  Cbaighell, 
Colonel,  Corps  of  Engineers. 


bbpobt  of  mb.  a.  stieble,  assistant  engikeeb. 

United  States  Enoinebb  Office, 
Wilmington,  Del.,  November  IS,  1890, 

Sib:  In  compliance  with  your  instmctions  I  have  the  honor  to  snbmit  the  follow- 
ing report  upon  the  preliminary  examination  of  La  Trappe  River,  Maryland. 

A  preliminary  examination  of  this  river  was  also  made  in  December,  1888,  in  com- 
plianee  with  the  requirements  of  the  river  and  harbor  act  of  August  11, 1888,  and 
title  report  is  printed  in  the  annual  report  of  the  Chief  of  Engineers  for  1889,  pages 
920  and  921. 

The  examination  made  this  time  has  evolved  no  new  data  that  could  be  added  to 
the  report  made  nearly  two  years  ago ;  that  report  is  therefore  repeated  below.  The 
citizens  of  Trappe  have  since  then^  during  the  summer  of  1889,  expended  an  addi- 
tional sum  of  ^,100  in  dredging  at  the  bar  and  at  the  head  of  the  river,  subsequently 
to  which  larger  steamers  commenced  running  into  the  river.  The  channel,  how- 
ever, Hiough  much  improved,  was  still  too  narrow ;  the  steamers  were  compelled  to 
go  slowly,  which  caused  considerable  loss  of  time,  and  they  were  soon  thereafter 
withdrawn  from  this  portion  of  their  route.  • 

La  Trappe  River  is  in  the  lower  section  of  Talbot  County,  Md.,  and  flows  in  a 
sonthwesterly  direction  into  the  Choptauk  River.  It  is  a  small  stream,  about  3 
miles  long,  with  no  drainage  area  back  of  it,  and  is  simply  one  of  those  innumera- 
ble short  prongs,  or  lateralbranches,  characteristic  of  tne  Eastern  Shore  of  Mary- 
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land,  that  project  for  a  short  distanc*^  into  the  shores  at  the  larper  rivers  and  are 
governed  entirely  by  the  tide.  The  name  of  the  river  was  formerly  Dividing  Creek, 
the  change  having  been  made  by  act  of  the  State  legislature. 

The  rise  and  fall  of  the  tide  is  said  to  be  about  2  feet.  The  average  depth  of  water 
in  the  channel  is  about  6  feet  at  mean  low  water  as  far  as  Trappt^  Landing,  the  head 
of  navigation.  There  is  a  narrow  and  winding  rhiinnel  acrfMJs  the  bar  at  the  mouih 
with  an  average  depth  of  6  feet  at  mean  low  tide,  and  having  a  hard,  sandy  bot- 
tom. 

Navigation  across  it  is  very  difficult  and  often  impossible  when  low  tide,  and  hifjh 
winds  prevail.  The  first  public  lauding.  Bamet's  Wharf,  in  aboat  1  mile  above  the 
month;  the  next  is  Trap])e  Landing,  near  the  head  of  the  river  and  about  1^  miles 
from  the  town  of  Trappo.  Within  the  last  section  the  river  is  quite  shoal.  These 
landings  are  used  mainly  by  two  lines, of  steamers  th;it  stop  here  four  times  per 
week  during  the  winter  and  daily  during  the  summer  season.  Three  sailing  vesselt^, 
of  a  carrying  capacity  of  5.(X)0  bushels  of  grain  each^  also  sail  in  and  out  of  the  river 
regnlarly. 

The  country  along  the  La  Trappe  is  a  fine  farming  region,  the  second  in  fertility 
and  population  in  Talbot  County.  The  town  of  Trappe  has  about  400  inhabitaniii, 
one  gristmill,  and  one  sawmill  in  town,  and  seven  sawmills  in  the  immediate  vicinity. 

The  geographical  position  of  the  place  is  a  favorable  one,  since  it  is  not  more  thair 
5  miles  distant  in  any  direction,  except  due  north,  from  large,  navigable  streams. 
Trappe  Landing  is,  nevertheless,  the  nearest  and  most  convenient  one  for  the  sur- 
rounding district,  it  being  the  last  stopping  place  for  steamers  ])lying  up  the  Chop- 
tank  and  elsewhere  on  their  return  trips  to  Baltimore,  thus  giving  ami)le  time  lor 
the  hauling  of  produce  to  the  wharf  and  reducing  the  time  consumed  in  transporting 
perishable  freight  to  market. 

It  is  stated  that  the  amount  of  shipment  by  rail  and  water  during  the  past  year 
to  and  from  the  Trappe  district  was  as  follows:  HX).0(K)  bushels  of  grain,  21,0(X)  b.'is- 
kets  of  peaches  and  apples,  600  tons  of  coal,  5,000  bushels  of  lime,  1,000  tons  of  fer- 
tilizers, 3,000  bushels  of  oyster  shells,  168,00(>  pounds  of  lamb,  1135,000  pounds  of  poul- 
try and  fish;  machinery  and  imjilements,  to  the  value  of  $2,000;  live  stock,  $68, (XX), 
and  general  merchandise,  $260,000. 

In  the  year  1884  the  citizens  at  and  near  Trappe  raised  by  subscription  the  sum  of 
$3,233.50  for  the  purpose  of  improving  the  channel  to  Trappe  Lauding,  which  had 
then  an  average  depth  of  only  4  feet.  Tliis  sum  was  ex])ended  principally  within 
th«  upper  mile  of  the  river  in  making  a  channel  about  40  feet  wide  and  8  feet  deep. 
The  channel  across  the  bar  was  also  straightened  somewhat.  These  iuiy»rovements 
were  of  great  benefit  to  the  surrounding  country  and  resulted  in  greatly  increased 
shipments.  They  were,  however,  wholly  inadequate  to  the  requirements  of  naviga- 
tion, and  the  desire  has  been  expressed  to  have  a  channel  dredgi'd  10  feet  deep  at 
mean  low  water,  100  feet  wide  across  the  bar  at  the  mouth,  and  60  feet  in  width 
within  the  remainder  of  the  river  as  far  as  Trapjie  Landing.  It  is  supposed  that  if 
the  present  obstructions  are  removed  shipments  of  all  kinds  will  increase  100  per 

cent. 
A  survey  of  the  river,  if  recommended,  can  be  made  for  $300. 
Very  respectfully,  your  obedient  servant, 

A.  Stieri^, 
Assistant  Engineer, 
Gen.  W.  F.  SmxH, 

United  States  Agent. 


SURVEY  OF  LA  TRAPPE  [RIVER],  MARYLAND. 

United  States  Engineer  Office, 

Wilmington^  Bel,  July  30,  1891. 

General:  In  compliance  with  instructions  contaiDcd  in  Department 
letter  of  November  22, 1800,  I  have  the  honor  to  submit  the  following 
report  upon  the  survey  of  La  Trappe  Elver,  Maryland,  made  under  my 
direction  in  May,  1S91. 

The  improvement  proposed  is  to  dredge  a  channel  11  feet  deep  at 
mean  low  water  and  150  feet  wide  across  tlie  bar  at  the  mouth,  and  to 
enlarge  the  present  low-water  channel  of  tlie  river,  so  that  it  will  be 
not  less  than  75  feet  wide  and  8  feet  deep  from  the  mouth  to  Trappe 
Landing. 
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The  estimated  cost  of  the  improvement  is  $7,250.  A  copy  of  the  re- 
port of  Mr.  A.  Stierle,  assistant  engineer,  is  herewith  transmitted,  and 
a  tracing  of  the  map  of  the  survey*  is  sent  by  mail  in  a  separate 
package. 

Very  respectfully,  youx  obedient  servant, 

Wm.  F.  Smith, 
United  States  Agent. 
Brig.  Gen.  Thomas  L.  Casey^ 

Chief  of  Engineers^  U.  8.  A, 
(Through  Col.  Wm.  P.  Craighill,  .Corps  of  Engineers,  Division  En- 
gineer, Southeast  Division.) 

[First  Indonement.] 

T7.  S.  Engineer  Office, 
Baltimore^  Md.j  Augtiet  i,  1691. 

Eespectftilly  forwarded  to  the  Chief  of  Engineers. 
The  proposed  project  is  recommended  for  approval. 

Wm.  p.  Craighill, 
Oolonsly  Corps  of  Engineers. 


BSPORT  OF  MH.   A.   STIBRLE,  A8SISTA1VT  BNGDnESR.     . 

United  States  ENOnnsfeB  Office, 

WilmingUm,  Del,,  July  rt,  1891, 

Sib:  I  have  the  honor  to  submit  herewith  a  report  upon  the  survey  of  La  Trappe 
fiiyer,  Maryland,  and  a  project  for  the  improvement  of  the  same. 

A  report  on  a  preliminary  examination  was  snbmltted  on  November  13, 1890,  and 
for  information  abont  the  benefit  to  commerce  and  navigation  which  would  result 
firom  the  improvement  of  the  river,  I  would  respectfuUy  refer  to  that  report. 

The  survey  was  made  during  May  last,  and  embraced  the  topography  and  hydrog- 
raphy of  the  river  from  a  point  1,000  feet  above  Trappe  Landmg  to  deep  water  in 
the  Choptank  River,  a  total  distance  of  nearly  4  miles.  Tidal  observations  were 
made  from  April  22  until  lAfikj  26  at  Trappe  Landing  and  at  Seymour's  Wharf,  near 
the  mouth.  The  average  rise  and  fall  of  the  tide  during  the  month  was  found  to  bo 
practioally  the  same  at  both  points,  viz,  1.55  feet. 

The  lowest  low  water  observed  fell  1  foot  below  and  the  highest  high  water  rone 
3.7  feet  above  mean  low  water,  making  the  greatest  range  observed  4.7  feet.  The 
uniformity  in  the  tidal  characteristics  of  both  stations,  which  are  situated  over  3 
milea  apart,  makes  it  appear  that  the  bed  of  the  river  must  be  little  obstructed  by 
bars  and  is  generally  in  a  good  condition.    The  accompanying  chart  shows  this. 

The  desir^  improVement  is  for  a  wide  and  slightly  deeper  channel  across  the  bar 
at  the  mouth,  and  for  a  wide  channel  near  Trappe  Landing.  In  ordinary  weather 
the  depth  of  water  at  both  places  is  sufficient  for  vessels  of  such  draft  as  navigate 
on  this  river;  during  stormy  days,  however,  and  during  low  tides  the  limited  widtii 
in  the  channel  is  a  great  obstacle  to  navigation. 

The  channel  at  the  mouth  has  three  distinct  characteristic  features :  An  outer  bar 
with  a  minimum  depth  of  10^  feet  at  mean  low  water;  a  deep-water  pocket  over  16 
feet  in  depth,  and  an  inner  bar  where  the  least  depth  of  water  is  9  feet.  The  course 
of  the  channel  is  very  tortuous,  and  is  nearly  \  nme  long.  The  remedy  suggested  is 
to  dredge  a  channel  150  feet  wide  to  a  depth  of  11  feet  at  mean  low  water  across  the 
inner  bar.  The  length  of  the  cut  will  be  about  700  feet.  It  is  believed  that  the 
channel  at  the  outer  bar  is  of  ample  dimensions  for  existing  needs. 

The  channel  within  the  upper  section  of  the  river  is  to  be  widened  to  75  feet  and 
to  be  dredged  whore  needed  to  a  depth  of  8  feet  below  mean  low  water.  The  length 
of  the  channel  to  be  improved  here  is  about  3,700  feet^  and  extends  from  Connollys 
Cove  to  the  upper  end  of  Trappe  Landing.  A  turning  basin  200  feet  wide  at  the 
latter  place  ia  included. 


*  Not  printed. 
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The  improvements  hiHt  reLtjmmeudi'd  will  lie  imdoubtedly  more  permanent  than 
those  proposed  for  the  mouth  of  the  river.  Probably  one  winter^H  neiiHon  will  re«tore 
the  channel  at  the  bar  after  beings  dred«:ed  to  its  original  condition,  unless  protec- 
tive wor^s  are  built,  the  ex)»en»e  for  which,  however,  is  not  warruuted  by  the  j>n»«- 
ent  and  prospective' comnien'e  of  the  river. 

Estimates  for  dredyintj. — At  the  mouth   of  the  river,  lO.OCX)  cubic  yarilw;  ;it   aud 
below  J'rappe Landing,  19,000  cubic  yards ;  total,  2y,000  cubic Vards at  25  rents,  iTi,'^^. 
Very  respectfully,  your  obe<lient  servant, 

A.  Stiekij;, 
Assistant  Engineer^ 
Gen.  Wm.  F.  Smith, 

United  States  Agent.  , 


H  27. 

PRELIMINARY  EXAMINATION  OF  WARWICK  [RIVER],  MARYLAND. 

T'NiTED  States^  Engineer  Office, 

Wilmington^  DtLj  Koreinher  13^  1S90. 

Oenebal:  Iu  coiu])liaiice  witli  the  instructions  contained  in  Depait- 
ment  letter  of  September  20, 181K),  and  the  requirements  of  se<!tion  17 
of  the  river  and  harbor  act  of  Se]>tember  19, 1890,  I  have  the  honor  to 
submit  the  following  report  upon  the  preliminary  examination  of  War- 
wick Eiver,  Maryland,  made  under  my  direction  by  Mr.  A.  Stierle, 
assistant  engineer. 

In  view  of  the  facts  and  lor  the  reasons  set  forth  iu  the  assistant's 
report^  a  copy  of  which  is  herewith  inclosed,  Wamick  River,  Mary- 
land, is  in  my  ophiion  woii:hy  of  improvement,  and  a  survey  is  i^ecom- 
mended. 

The  least  amount  required  to  make  the  survey  and  report  with  pro- 
ject and  estimate  of  cost  of  improvement  is  $200. 
Very  respectfully,  your  obedient  servant, 

Wm.  F.  Smith, 
United  States  Agent. 
Brig.  Gen.  Thomas'  L.  Casey, 

Chief  of  Engineers^  U.  S.  A. 
(Through  Col.  Wm.  P.  CraighiU,  Corps  of  Engineers,  Division  Engi- 
neer, Southeast  Di\dsion.) 

[First  indoi-seiueut.] 

U.  S.  Engineer  Office, 
Baltimore^  Md,y  Noremher  20^  1890, 

Respectfully  submitted  to  the  Cliief  of  Engineers. 
In  view  of  the  facts  and  reasons  stated  by  the  local  engineer,  I  agree 
with  him  that  this  river  is  worthy  of  improvement  by  the  United 
States. 

Wm.  p.  Craighill, 
Colonel,  Corps  of  Engineers. 


REPORT  OF   MR.   A,    STIERLE,    ASSISTANT  ENGINEER. 

UxiTKi>  States  Engineer  Office, 

Wihninfiton,  Del.y  Xorember  13,  1S90. 
Sir:  In  complianco  with  your  instrmtions  I  have  the  honor  to  submit  the  follow- 
ing report  upon  the  preliminjiry  oxaiuiuiition  of  Warwick  River,  Maryland: 

A  preliminary  examination  of  this  riA-er  was  also  made  in  Decenibor,  1889,  in  compli- 
ance with  the  requirements  of  the  river  and  harhor  act  of  August  11,  1888,  jiud  the 
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report  is  printed  in  the  Anmial  Report  of  the  Chief  of  EngifiterB  for  1889,  pages  919 
and  920. 

The  exauiLjiation  mud**  this  time  has  evolved  no  new  datA  that  could  be  added  to 
the  report  made. nearly  two  years  ago;  that  report  isty  therefore,  herewith  repeated. 

Warwick  River  is  in  Dorchester  County,  eastern  sliore  of  Maryland,  and  now»  in 
a  due  westerly  dii-ection  into  the  Clioptauk  River. 

Its  total  length  is  ucft  over  3  miles.  The  width  across  the  mouth  is  about  1,000 
feet ;  within  the  river  it  is  irom  200  to  600  I'eet.  • 

The  name  of  this  stream  was  until  quite  recently  Secretary  Creek,  the  change  hav- 
ing been  made  by  act  of  the  legislature  of  the  State  of  Maryland.  There  is  littl« 
head  water,  as  tie  drainage  area  is  small,  an<l  the  rise  and  fall  of  the  tide  is  said 
to  be  about  2  feet.  The  principal  landing  on  the  river  is  about  1^  miles  fi'om  its 
mouth,  to  which  the  jjresent  channel  and  navigation  extend. 

This  river  was  surveyed  in  the  year  1879,  under  the  direction  of  Col.  William  P. 
Craighill,  Corps  of  Engineers,  and  estimates  were  subsequently  submitted  for  a  7- 
foot  channel,  75  or  100  feet  wide,  and  for  an  8-foot  channel  75  or  100  feet  wide,  up  to 
the  town  wharf. 

Two  appropriations  were  made  for  its  improvement,  of  $3,000  each,  in  1879  and 
1881,  respectively,  and  at  the  close  of  operations  in  the  latter  year  a  clear  chan- 
nel 7  feet  deep  at  mean  low  water  and  nowhere  less  than  100  feet  wide  existed  from 
the  mouth  to  the  town  wharf. 

This  channel  was  originally  very  narrow  and  tortuous  and  its  depth  was  not  over 
4  feet.  The  improvement  was  so  much  needed  that  in  1887  the  sum  of  $6,000  was 
raised  by  private  subscription  and  expended  in  straightening  and  deepening  the 
channel.  This,  in  addition  to  the  two  appropriations  8ubse,quently  made  by  Con- 
gress, makes  so  far  a  total  exnenditure  of  ^12,000  for  the  improvement  of  the'  river. 

Tlie  river  has  an  area  of  ricn,  productive,  and  thickly  populated  country,  10  miles 
square,  depending  upon  it  for  shipping  facilities.  Within  this  area  are  situated  the 
towns  of  East  New  Market,  Cabin  Creek,  Ennall,  Crotchers  Ferry,  Vienna,  Salem, 
Liekw^ood,  Warwick,  Harrison,  and  Hurlock.  It  is  a  large  commercial  center,  and 
business  and  trade  of  all  kinds  are  growing  rapidly.  The  passenger  business  from 
the  river  is  large  and  the  output,  as  near  as  can  be  approximated,  is  as  follows : 

200,000  bushels  of  grain,  valued  at ! $150,000 

200,000  cases  canned,  fruit,  valued  at 175,000 

300,000  packages  fruit  and  vegetables,  valued  at 200, 000 

l^sh  and  oysters,  as  well  as  stock  and  miscellaneous  products,  can  not  be  esti- 
mated. The  value  of  general  merchandise  which  supplies  these  towns  is  very  large, 
and  would  be  difficult  to  approximate.  The  packing  house  gives  employment  to 
over  100  small  vessels  during  the  oyster  season.  Large  vessels  come  in  to  bring  ice 
and  take  away  lumber,  ship  timber,  etc. 

The  above  data  were  kindly  furnished  by  the  Choptank  River  Steamboat  Com- 
pany, who  consider  this  river  one  of  the  best  shipping  points  on  their  line.  Their 
steamers  land  here  daily  unless  prevented  by  very  low  tides  or  high  winds.  WTien 
these  prevail  navigation  is  often  interrupted  for  several  days. 

It  is  stated  that  the  channel  across  the  bar  and  inside  the  river  has  filled  in  some- 
what, and  is  entirely  inadequate  to  the  requirements  of  a  safe  and  unob8tructe<l 
navigation.  The  desire  is  that  it  should  be  deepened  to  12  feet  at  mean  low  water, 
and  that  it  should  be  made  not  loss  than  100  feet  wide. 

A  survey,  if  recommended,  would  cost  $200,  and  would  be  valuable  for  comparison 
with  the  one  made  in  1879. 

Very  respectfully,  your  obedient  servant, 

A.  Stierlb, 
AsHstnnt  £ng%neer. 

Gen.  W.  F.  Smith, 
United  States  Agent. 


SURVEY  OF  WARWICK  [RIVER],  MARYLAND. 

United  States  Engineer  Office, 

Wilmijigton^  Del.y  August  17,  1891. 

General:  In  eompliaiiee  with  instructions  contained  in  Department 
letter  of  November  22,  181)0,  I  have  tlie  honor  to  submit  the  following 
report  upon  a  jsuivey  of  Warwi<?k  Kiver,  Maryland,  made  under  my 
direction  in  the  montlis'^if  May  and  June,  1891. 

The  project  for  ifiif»rovemcnl  is  for  a  10-foot  low- water  channel,  100 
feet  wide,  Irom  the  Choptank  Kiver  to.  the  wharves. 
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Appropriatious  by  the  General  GoverDiueiit  of  a  total  of  $6,000  have 
ali^eady  been  eirpended  in  improving  this  river,  and  the  channel  as  then 
made  has  certainly  proved  of  great  benefit  to  shipping.  There  can  he 
no  doubt  that  with  further  improvements,  extended  as  required  by  the 
present  demands  of  commerce,  these  benefits  would  be  much  enhanced. 
The  estimated  cost  of  the  improvement,  which  would  require  the  re- 
moval of  93,000  cubic  yards  of  material  at  20  cents  per  cubic  yard,  is 
$18,600. 

A  copy  of  the  rei>ort  of  Mr.  A«  Stierle^  assistant  engineer,  is  herewith 
transmitted,  and  a  tracing  of  a  map  of  t^e  survey  is  forwarded  by  maU 
to-day  in  a  separate  package. 

Very  resi)ecttully,  your  obedient  servant, 

Wm.  F.  Smith, 

United  States  Agent, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  S.  A. 

(Through  Col.  Wm.  P.  Craighill,  Corps  of  Engineers,  Division  Engi* 
neer*  Southeast  Division.) 

[First  indorBement.] 

TJ.  S.  Engineer  Office, 
Baltimore^  Md.,  August  20^  1891. 

Respectfully  submitted  to  the  Chief  of  Engineers. 
The  project  is  to  increase  the  dimensions  of  the  channel  already  made 
by  the  United  States  for  the  accommodation  of  the  increased  business 
of  this  stream,  by  deepening  and  straightening  it  where  necessary,  so 
that  it  may  be  10  feet  deep  and  100  feet  wide  at  low  water,  the  former 
depth  having  been  7  feet. 
The  project  is  recommended  for  approval. 

Wm.  p.  Graiohiix, 
Colonel^  Corps  of  Engineers. 


bxpobt  of  mr.  a.  8tierle,  assistant  bngx^tber. 

United  States  Engineer  Office, 

Wilmington,  Del,,  August  13, 1891. 

Sir:  I  hftye  the  honor  to  submit  herewith  a  r^ort  upon  the  survey  of  Warwick 
RiveTy  Maryland,  and  a  project  for  the  improvement  of  the  same. 

A  report  on  a  preliminary  examination  was  submitted  on  November  13, 1B90.  and 
for  information  relative  to  the  benefit  to  commerce  and  navifl^ation  which  would  re- 
sult from  the  improvement  of  the  river,  I  would  respectfuUy  refer  to  that  report. 

The  survey  was  made  during  the  latter  part  of  May  and  in  the  beginning  of  June 
last,  and  embraced  the  topo^aphy  of  the  shores  and  the  hydrography  of  the  river 
^m  Secretary  Landing  to  deep  water  in  the  Choptank  River,  a  total  distance  of 
about  2  miles.  A  tidal  station  was  established  at  tne  wharf  of  the  Maryland  Steam- 
boat Company,  near  the  head  of  the  river,  and  observations  made  for  18  days.  As 
the  days  were  long,  some  of  the  observations  were  made  as  early  as  4  a.  m.  and  ae 
late  as  9  p.  m.  and  thus  a  record  of  22  low  waters  and  24  high  waters  was  obtained 
from  which  the  low  and  high  water  planes,  for  the  time  being,  were  determined.  The 
average  rise  and  fall  of  the  tide  was  found  to  be  1.70  feet.  The  lowest  low  water 
observed  fell  0.87  feet  below  and  the  'highest  high  water  rose  2.93  feet  above  the 
plane  of  mean  low  water,  giving  as  the  greatest  range  observed  3.80  faet. 

The  survey  shows  that  the  channel  dredged  in  1877  at  an  expense  of  between  $4,000 
and  ^,000,  a  fund  raised  by  subscription;  and  in  1881,  under  two  appropriations  of 
$8,000  each  made  by  Congress,  has  maintained  itself  remarkably  well.  The  dredg- 
ing was  done  to  a  depth  of  7  feet  below  mean  low  water  and  for  a  width  of  100  feet. 
The  present  survey  shows  a  continuous  depth  of  9  feet  in  a  very  narrow  trough  in 
the  channel  from  the  Choptank  River  to  the  landing  at,  the  head  of  the  river,  « 
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depth  whidi  is  probably  due  to  tlie  action  of  the  propellerd  of  the  deop-draft 
steJEuneTB  that  pass  daily  in  and  out  of  the  river.  Ijiese  boats  are  now  of  much 
deeper  draft  and  are  generally  of  greater  canning  capacity  than  10  years  ago, 
the  increased  dimensions  being  a  direct  result  or  the  increase  in  shipping  and  com- 
merce of  the  riyer.  The  present  channel  has,  therefore,  for  some  years  back  been 
foimd  entirely  inadequate  for  safe  navigation,  especially  in  stormy  weather,  and 
needs  enlargement  both  in  width  and  depth. 

The  project  for  improvement  is  a  very  simple  one.  The  main  features  are^  to 
straighten  the  present  channel  as  much  as  possible,  partictilarly  at  a  point  just 
inside  the  month  of  the  river,  where,  on  account  of  the  sharp  turn  located  here,  the 
boats  often  nm  aground,  and  to  give  sufficient  width  and  depth  to  allow  for  low 
tides  that  generally  prevail  during  northerly  winds.  The  steamers  which  enter  the 
river  dafly  draw  over  8  feet  of  water  at  the  stem.  Allowing  for  suction  under  the 
keel  and  for  low  tides,  the  depth  required  to  facilitate  navigation  should  not  be 
less  than  10  feet  at  mean  low  water.  This  depth  and  a  channel  width  of  100  feet 
has  been  provided  for  in  the  estimate  given  below. 

In  view  of  the  exx>erience  gained  since  the  former  improvements  were  completed, 
it  is  safe  to  say  that  the  proposed  improvements  will  be  quite  permanent  and  will 
g[o  fur  towards  removing  the  obstacles  which  heretofore  prevented  one  of  the  best 
shipping  points  on  the  eastern  shore  of  Maryland  to  be  accessible  at  all  times. 

ESTIMATE. 

Dredging  a  channel  100  feet  wide  and  10  feet  deep  at  mean  low  wa);er,  from  the  10- 
foot  depth  in  the  Choptank  River  to  Secretary  Landing,  including  a  turning  basin 
at  the  latter  point : 

'    Kinety-three  thousand  cubic  yards,  at  20  cents  per  cubic  yard,  $18,600. 
very  respectftilly  your  obedient  servant, 

A.  Stiekle, 
Assistant  Enffineei\ 
Gen.  Wm.  F.  Smith, 

United  States  Agent, 


H  28. 

PRELIMINARY  EXAMINATION  OF  BROAD  CREEK,  MARYLAND. 

United  States  ENaiNBEB  Office, 

Wilmington^  Bel.,  October  14, 1890. 

General:  In  axJcordance  with  the  requirements  of  the  river  and 
harbor  act  of  September  19, 1890,  and  the  instructions  contained  in 
Department  letter  of  September  20,  1890, 1  have  the  honor  to  submit 
the  following  report  upon  the  preliminary  examination  of  Broad  Creek, 
Maryland,  made  under  my  direction  by  Mr.  A.  Stierle,  assistant  engi- 
neer, and  a  copy  of  his  report  is  inclosed. 

Prom  a  personal  examination  of  the  locality  and  for  the  reason  and 
£gicts  given  in  the  report  of  the  assistant,  I  am  decidedly  of  the  opinion 
that  the  water  way  known  as  Broad  Creek,  Maryland,  is  worthy  of  im- 
provement, and  recommend  a  survey  of  it.  An  approximate  estimate 
of  the  cost  of  the  improvement  is  $20,000. 

The  least  amount  required  to  make  the  survey  and  report,  with  proj- 
ect and  estimate  of  cost  of  improvement,  is  $300. 
Very  respectfully,  your  obedient  servant, 

Wm.  F.  Smith, 

United  States  Agent. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers  U.  8.  A, 

(Through  Col.  Wm.  P.  Craighill,  Corps  of  Engineers,  Division  En- 
gineer, Southeast  Division.) 
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[Fimt   intliti-i^t  iih'iit.) 

U.   S.    ENdlNKKU  Ol'FKE. 

Jialtimnre,  Mtl..  Xoremhvr  i^^  JsfH). 

Re8i)ectfully  submitted  to  the  Chief  r»f  En;jriiHM'rs. 
In  view  of  the  facts  and  ivasons  state<l  by  tlie  lo<*al  enjrineer  I  a^ee 
with  him  that  this  creek  is  worthy  of  iinpiovonn'iit  by  the  United  States. 

Wm.   p.*  CRAlGHtLL, 

Colonel,  Corps  of  Engineers, 
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I'NiTED  States  Engineer  Office, 

H'Umington.  JJeL,  October  Li,  1890, 

Sir:  In  accordance  with  yonr  instrnctions  I  have  the  honor  to  enbrnit  the  follow- 
ing report  upon  the  prtliniiiiary  examination  of  Broad  Creek.  Maryland: 

There  are  three  creeks  of  that  name  on  the  eastern  shore  of  Maryland,  and  perhaps 
more  in  the  other  parts  of  the  Stat«;  the  one  in  question  was  finally  located  with 
the  assistance  of  the  representatives  of  Congress. 

This  Broad  Creek  is  a  few  miles  south  of  Cristield,  Somerset  County,  Md.  It  \r  not  a 
creek  in  the  true  sense  of  the  word,  but  a  narrow  "thoroughfare,"  winding  through 
the  marshes  of  Watkins  Point,  opening  north  int^  Little  Annemessex  Kiver  and  south 
into  Pocomoke  Sound.      Its  total  length  is  about  2^  miles. 

The  southern  half  of  the  creek  is  ixom  1,0(K)  to  1,800  feet  wide;  the  width  of  the 
other  half  varies  between  200  and  500  feet.  It  has  a  distinct  naiTow  channel  from 
75  to  150  feet  wide,  flanked  on  either  side  in  the  wider  portions  by  extensive  Khoals. 
At  both  outlets  the  depth  of  water,  which  inside  the  creek  varies  from  5  to  12  feet, 
is  reduced  by  bars  to  about  1^  feet  at  the  northern  end  and  7  feet  at  the  southeni 
end,  both  referring  to  mean  low  water.  The  average  depth  of  the  creek  throughout 
maybe  5  feet;  the  greater  depths  are  found  in  the  southern  or  wider  portion, 
which  opens  into  Pocomoke  Sound.  The  bottom  is  sticky  mud,  which  is  slightly 
covered  with  fine  sand  at  and  near  the  mouth  into  Annemessex  River.  The  tide 
rises  about  2  feet,  and  the  adjacent  marsh  is  about  1  foot  above  high -water  level. 

This  thoroughfare  is  at  present  used  by  small  boats  only,  on  account  of  the  shoal 
bar  at  the  northern  end.  The  number  of  boats  drawing  not  over  3  feet  of  water 
which  avail  themselves  of  this  water  passage  at  high  water  is,  however,  very  largo. 
It  is  the  desire  of  those  interested  in  the  navigation  of  the  adjoining  rivers  and 
bays,  whose  commerce  centers  in  the  city  of  Baltinu»re,  to  have  the  thoroughfare  im- 
proved and  deepened,  so  that  all  vessels  of  the  class  now  in  vogue  on  the  eastern 
shore  that  draw  over  3  feet  of  water  can  pass  through  Broad  ('reek  at  all  stages  of 
the  tide.  The  improvement  would  especially  b»»uefit  all  sailing  vessels  trading, 
fishing,  and  carrying  oysters  from  the  Pocomoke  Sound  to  Cristield  and  to  Balti- 
more, and  for  those  going  in  an  opposite  direction.  In  a<ldition,  the  steamers  of  the 
Eastern  Shore  Steamboat  Company,  which  stop  at  numerous  landings  in  almost 
every  river  and  creek  on  this  shore  that  flows  into  the  Chesa])eake  Bay,  from  the  Big 
Annemessex  on  the  north  to  the  Cherrystone  Crcu^k  on  the  south  would  make  con- 
siderable saving  in  time  if  they  were  enabled  to  go  through  Broad  ( -reek  on  their 
route  between  Cristield  and  Snow  Hill,  Md.  The  distance  between  these  towns  by 
water  would  bo  shortened  26  miles,  which  is  equal  to  al)ont  2  hours' run  byNteamer. 
The  present  course  follows  Tangier  Sonud  to  and  around  the  lower  end  of  Watta* 
Island  and  up  the  Pocomoke  Soiuid.  This  course  is  32  miles  long,  beginning  in  Lit- 
tle Annemessex  River  at  a  point  opposite  the  northerly  outlet  of  Broad  Creek  to  a 
point  in  Pocomoke  Sound  just  opposite  the  southeru  outlet,  and  must  be  taken  by 
all  vessels  drawing  over  4  feet  of  water  in  order  to  avoid  the  extensive  and  danger- 
ous shoals  which  for  9^  miles  extend  in  a  straight  line  due  south  from  Watkins 
Point. 

The  shortening  of  this  course,  as  indicated,  would  not  be  the  only  point  of  advan- 
tage to  be  gained  by  navigation.  During  the  prevalence  of  gales  or  high  winds  from 
the  i^oints  of  the  compass  from  north  around  by  west  to  south,  the  smaller  chu»s  of 
vessels,  which  embraces  by  far  the  greatest  number  frequenting  these  waters,  are 
compelled  to  lay  "under  the  land"  as  it  were,  until  the  wind  has  subsided  before 
they  can  risk  the  dangers  of  Tangier  Sound.  If  Broad  Creek  was  opened,  only  dur- 
ing a  very  severe  southerly  gale  probably  would  these  vessels  be  prevented  from 
passing'from  Pocomoke  Sound  to  Little  Annemessex  River  or  vice  versa. 

As  is  well  known,  these  waters  are  alive  during  the  oyster  season  with  boats  and 
vessels  engaged  in  that  business  ranging  from  5^  to  75  tons  burden. 
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The  nnm!»or  and  tonna^o  of  boats  tradin<?  and  Railing  rcgnlarly  to  and  I'nnn  the 
iieif?hlioring  shores  all  the  yoar  round  ih  also  very  large.  It  is  stat<;d  that  in  the 
number  of  vossoIh  registered,  Crislield  is  the  lifth  largest  port  of  entry  in  the  United 
States.  During  the  past  iiscal  yearaborit  900  vessels  were  registered  here  of  a  total 
of  20,000  tons  burden.  The  annual  increase  in  numbers  is  about  50.  The  size  of  the 
vessels  is  comparatively  small^  averaging  about  40  tons.  Some  of  the  largest,  how- 
ever, have  a  draft  of  8^  feet. 

The  greater  number  of  the  oyster  vessels  registered  at  Onancoek,  which  is  one  of 
the  harbors  in  the  collection  district  of  Cherrystone,  embra-oing  the  west  shores  of 
Accomac  and  Northampton  Counties,  Va.,  have  direct  business  relations  with  the 
large  oyster  packing  houses  at  Crisfield.  To  these  vessels,  about  300  in  number,  the 
majority  of  which  work  on  the  oyster  beds  in  Pocomoke  Sound,  the  improvement 
of  Broad  Creek  would  be  of  great  value. 

The  physical  conditions  of  the  creek  are  most  favorable  for  an  economical  improve- 
ment. The  material  of  the  bottom  and  the  banks  is  soft,  yet  sufficiently  tenacious 
to  prevent  the  currents  and  the  sea  from  having  any  destructive  effects  upon  the 
same.  The  direction  of  the  thoroughfare  is  nearly  coincident  with  that  of  the  set 
of  the  tide  in  both  directions  which  prevails  in  the  adjoining  sounds,  and  therefore 
it  may  be  safe  to  aasnme  that  the  improvement,  if  once  made,  would  be  permanent 
in  character.  A  channel  125  feet  wide  and  7  feet  deep  at  mean  low  water  dredged 
:&om  the  Little  Annemessex  River  to  Pocomoke  Sound,  and  follo^ving  the  present 
channel  in  Broad  Creek  as  much  as  possible,  would  probably  cost  $20,000. 

In  this  improvement  are  directly  interested  the  counties  of  Northampton  and 
Accomac,  in  Virginia,  and  the  counties  of  Somerset  and  Worcester,  in  Maryland,  all 
having  close  commercial  relations  via  Chesapeake  Bay  with  the  city  of  Baltimore. 
A  recital  of  commercial  statistics  of  all  the  towns  and  rivers  embraced  in  this  district 
would  be  too  voluminous,  and  is  therefore  omitted.  The  reference  made  above,  as  to 
the  number  of  vessels  engaged  in  navigation  in  this  locality,  may  serve  as  a  basis, 
however,  to  measure  the  extent  of  this  commerce. 

It  is  estimated  that  a  survey  of  Bioad  Creek,  if  ordered,  can  be  made  for  $300. 
Very  respectfully,  your  obedient  servant, 

A.  Stikrle, 
AsBistant  Engineer. 

Gen.  W.  F.  Smith, 

United  States  Agent. 


SURVEY  OF  BROAD  CREEK,  MARYLAND. 

United  States  Engineer  Office, 

Wilmington^  Del.^  August  31, 1891. 

General:  In  compliance  with  instructions  contained  in  Department 
letter  of  November  22, 1890,  I  have  the  honor  to  submit  the  following 
report  of  a  survey  of  Broad  Creek,  Maryland,  made  under  my  direction 
in  ac<;ordance  with  the  requirements  of  the  river  and  harbor  iuit  of 
September  19, 1890. 

The  project  for  the  improvement  of  this  loc'ality  as  developed  by  the 
survey  and  fully  set  forth  in  the  report  of  Mr.  Stierle,  assistant  engi- 
neer, and  which  I  recommend,  embraces  a  7-foot  low- water  channel  120 
feet  in  width  from  the  7-foot  depth  in  Pocomoke  Sound  to  the  same 
depth  in  Little  Annemessex  River. 

This  will  reqiTire  the  removal  of  270,000  cubic  yards  of  material  at  an 
estimated  cost  of  20  cents  pet'  (nibic  yard,  a  total  of  $54,000. 

A  copy  of  the  report  of  the  assistant  engineer  is  herewith  trans- 
mitted, and  a  tracing  of  the  map*  of  the  survey  is  forwarded  by  mail 
to-day  in  a  separate  package. 

Very  respectfiilly,  yo\ir  obedient  servant, 

Wh.  F.  Smith, 

United  States  Agent, 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Enginee^'H^  U.  S,  A. 

(Through  Col.  William  P.  Oraighill,  Cori)s  of  BngineerSj  Divisicm 
Engineer,  Southeast  Division.) 

*Not  printed. 
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[First  mdorwiu€ut,] 

U.   S.   EXGINEEB  0FPIC?E, 

Baltimore^  JTd.,  September  6y  1891. 

Eeapectfally  submitted  to  tlie  Chief  of  Engineers,  and  the  project 
recommended  for  approval 

Wm,  p.  Ceaighill, 
Colonel^  Corps  of  Ungineeri^ 


REPORT  OF  MR.  A.   6TIERLE,  A56I8TAKT  ENOimtER. 

United  States  Exgixeer  Office, 

Wilmington,  Del.,  August  S8, 1891, 

Sir:  I  have  the  honor  to  submit  herewith  a  report  upon  the  survey  of  Broad 
Creek,  Maryland,  and  a  project  for  the  improvement  of  the  same. 

The  report  on  a  preliminary  examination  subnutt^d  October  13,  1890,  contains  all 
the  information  necessary  relative  to  the  benefits  that  would  accrue  to  commerce  and 
navigation  if  this  creek  was  improved,  and  I  would  respectfully  refer  to  it  in  con- 
nection with  the  present  report. 

•  This  creek  is  an  open  ^'  thoroughfare ''  across  a  wide  piece  of  marsh  and  connects 
Pokomoke  Sound  with  Little  Amiemessex  Kiver. 

The  survey  was  made  during  the  month  of  July  last  and  embraced  the  hydrography 
of  the  creek  between  the  T-lbot  depths  in  the  sound  and  the  river  just  mentioned, 
a  distance  of  over  2  miles.  The  average  depth  was  found  to  be  less  than  was  an- 
ticipated, and  the  general  course  of  the  channel  is  quite  irregular,  with  several  abrupt 
tnms.  A  greater  depth  and  width  prevails  at  the  lower  or  Pocomoke  end,  the  junc- 
tion with  Sie  main  cnannel  in  the  sound  being  little  obstructed.  At  the  upper  end, 
however,  the  drift  sand  in  Little  Ann emessex  Kiver  has  almost  closed  the  present 
outlet,  tne  bottom  being  sandy  and  flq-t  and  nearly  dry  at  very  low  tides.  The 
character  of  the  bottom  throughout  the  creek  is  soft  aiid  sticky  mnd  with  a  few 
spots  of  fine  loose  sand  in  the  deeper  portions  of  the  channel. 

Observations  of  the  tides  were  made  at  both  outlets  of  the  creek,  at  the  north  end 
for  34  days  and  at  the  south  end  for  13  days.  The  latter  station  was  established  to 
determine  in  connection  with  the  other  station  whether  the  tidal  wave  entered  the 
creek  from  Pocomoke  Sound  or  from  the  Little  Annemessex  River,  or  from  both  ends 
simultaneously,  and  whether  the  currents  have  any  decided  set  in  any  particular 
direction.  Sufficient  observations  were  obtained  to  elicit  the  fact  that  the  tidal  wave 
as  it  passes  up  Chesapeake  Bay  enters  the  creek  from  the  Pocomoke  Sound,  and 
passes  on  through  to  tne  Little  Annemesbex  River.  Its  velocity  ia  so  slow,  however, 
that  the  high- water  crest  consiunes  on  an  average  49  minutes  and  the  foot  of  low  water 
31  minutes  to  travel  from  the  southern  to  the  northern  outlet  over  the  intervening 
distance  of  2  mUes.  The  prevailing  strougest  currents  are  in  a  southerly  direction 
during  ebb  tide,  which  explains  the  better  developed  channel  in  the  lower  or  south- 
ern portion  of  the  creek.  The  average  rise  and  fall  of  the  tide  as  determined  by  the 
observations  on  the  gauge  at  the  northern  outlet  is  1.92  feet.  The  highest  high  water 
rose  2.78  feet  above  and  the  lowest  low  water  fell  0.57  feet  below  the  mean  low  water 
level  during  the  period  of  observations,  giving  as  the  greatest  range  observed  3.35 
feet.    ITie  weather  throughout  was  comparatively  calm  and  settled. 

Since  the  survey  has  been  made  more  than  the  usual  interest  has  been  shown  in 
the  proposed  improvement,  which  would  undoubtedly  be  of  great  benefit  to  the  oyster 
fleet  in  Tangier  and  Pocomoke  Sounds  and  to  navigation  generally.  The  projected 
channel  follows  as  nearly  as  possible  the  existing  deep  water  in  the  creek  and  is  of 
sufficient  dimensions  to  permit,  at  low  water,  the  passage  of  such  vessels  as  now  ply 
upon  the  bny.  Although  the  proposed  cut  leads  at  several  points  through  the  solid 
marsh,  dredging  should  be  comparatively  easy  at  this  sheltered  locality  and  the  ma- 
terial can  be  deposited  upon  the  adjoining  banks. 

ESTIMATE. 

Dredging  a  channel  120  feet  wide  and  7  feet  deep  at  mean  low  water  from 
the  respective  depth  in  Pocomoke  Sourid  to  that  in  Little  Annemessex 
Kiver,  270,000  cubic  yards,  at  20  cents i $54,000.00 

Very  respectfully,  your  obedient  servant, 

,  A.  Stierle, 

A88i8tant  Engin/oer, 
Gen.  Wm.  F.  Smith, 

XJnit^  States  Agent. 
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H  29. 

ESTABLISHMENT  OF  HARBOR  LINES  AT  NEW  CASTLE,  DELAWARE. 

XJ.  8.  Enoinebb  Office, 
Wilmington^  Del.^  June  18^  1691. 

General  :  Beferring  to  section  7  of  the  river  and  harbor  act  of  Sep- 
tember 19, 1890, 1  have  the  honor  to  report  that  a  wharf  belonging  to 
Col.  H.  A.  Dnpont,  of  this  city,  situated  within  the  ice-harbor  at  Kew 
Castle,  Del.,  corners  on  the  harbor  line  recommended  by  the  U.  S.  Coast 
Survey  in  1873,  and  is  on  its  two  sides  respectively  16  and  18  feet  be- 
yond the  harbor  line  laid  out  in  1873  by  the  authorities  of  Kew  Castle 
under  the  provisions  of  law  of  the  State  of  Delaware. 

About  400  feet  below  the  limits  of  the  ice-harbor  is  an  old,  unused 
and  dilapidated  wharf,  supposed  to  be  under  the  control  of  the  Phila- 
delphia, Wilmington  and  Baltimore  Railroad  Company,  which  extends 
beyond  the  harbor  line  last  mentioned  respectively  35  feet  and  12  feet, 

A  tracing  of  the  harbor  showing  the  piers  and  lines  above  referred  to 
is  herewith  inclosed.* 

Very  respectfully,  your  obedient  servant, 

Wm.  F.  Smith, 

United  States  Agent 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  S.  A, 

[Second  indorAement.] 

T7.  S.  Engineer  Office, 

Wilmington^  I>el.y  June  22^  1891. 

Eespectfiilly  returned  to  the  Chief  of  Engineers  with  recommenda- 
tion that  harbor  lines  be  established  within  the  ice  harbor  at  Kew  Cas- 
tle, Del.,  ux)on  the  lines  adopted  in  1873  by  the  commissioners  appointed 
by  the  legislature  of  the  State  of  Delaware,  excepting  to  portion  jfrom 
Jefiferson  Wharf  to  Pier  B^  as  shown  in  broken  red  line  on  the  accom- 
panying tracing,*  which  is  moved  out  to  embrace  the  pier  recently 
btdlL     . 

Wm.  F.  Smith, 

United  States  Agent, 

[Third  indorsement.] 

Office  Chief  of  Engineers, 

IT.  S.  Army, 
June  25  J  1891. 

Respectftilly  submitted  to  the  Secretary  of  War. 

W.  F.  SmitiL,  United  States  agent,  m^jor  of  engineers,  U.  S.  A.,  re- 
tired, in  charge  of  the  work  at  New  Castle,  Del.,  recommends  that  har- 
bor lines  be  established  by  the  Secretary  of  War  at  that  locality;  and 
the  accompanying  map  •  of  the  harbor,  having  upon  it  the  harbor  lines 
recommended  for  adoption,  is  respectfully  submitted  with  recommenda- 
tion that  the  harbor  fines  as  shown  on  the  map  be  approved  by  the  Sec- 
retary of  War  under  the  provisions  of  section  12  of  the  river  and  harbor 
-  ■  -  ■    ■  -  ■ 

*  Omitted. 
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art  approved  S«»ptenilK^r  10,  ISO(>,  auil  that  tlir  Seri-rtaiy  plan*  liisajv 
proval  both  u^jou  the  tracing  ami  this  coiiiinuniratiou. 

Tuos.  Lincoln  Casey, 
Jiriff,  (ien,^  Chief  of  Engineen. 

[Tonrili  iii«lor»»<'iin*nt.] 

War  Department,  Jnne  l>6,  1S91. 

Respeotfiilly  returned  to  the  (^hief  of  EngiuetTs  with  proposed  harbor 
lines  approved  as  reconunended  in  the  preeedin^r  in<h>rs**uient. 

L.  A.  Grant, 
Acting  Secretary  of  War. 


APPENDIX  I. 


IMPROVEMENT   OF   PATAPSOO   RIVER   AND   CHANNEL   TO   BALTIMORE, 

MARYLAND,  AND  OF  JAMES  RIVER,  VIRGINIA. 


REPORT  OF  COLONEL  WILLIAM  P.  CRATGRILL,  CORPS  OF  EXCIXEERS, 
OFFICER  IX  CHARGE,  FOR  THE  FISCAL  YEAR  EXDIXO  JUNE  30,  1891. 
WITH  OTHER  DOCUMEXTS  RELATIXG  TO  THE  WORKS. 

IMPROVE3IENTS. 

1.  Patapsco  River  and  Channel  to  Bnlti-  '  2.  James  River,  Virginia. 
more,  Maryland.  | 

EXAMINATION. 

3.  Patapsco  River,  Maryland,  from   the  Craighill  Channel   to  the  sugar  refinery 
wharves,  Curtis  Bay. 


United  States  Engineer  Office, 

Baltimore^  Md.,  July  9^  1891. 

General  :  I  have  the.  honor  to  forward  herewith  the  anmial  reports 
for  the  yeiir  eudiiig  June  30,  1891,  for  the  w  orks  of  improvemeut  of 
rivers  and  harbors  which  Iiavc*  been  in  my  charge. 

In  cases  where  the  coniniereial  statistics  may  not  be  as  full  and  com- 
plete as  desirable  it  is  not  for  want  of  desire  and  eifort  on  my  part  to 
have  them  so. 

During  the  year  I  have  been  Divisicm  P^ngineer  of  the  Southeast  Di- 
vision, member  of  the  Light-House  Board  and  of  a  number  of  special 
Boards,  incUiding  the  Board  of  Olhcers  on  production  of  steel  forgings 
and  erection  of  factories  for  high-power  guns. 

Very  respecttiilly,  your  obedient  servant, 

Wm.  p.  Craighill, 
Coloiwlj  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineer H^  U.  S.  A. 


I  I. 

« 

improvement   of   patapsco   river   and    channel   to    BALTIMORE, 

MARYLAND. 

The?  act  of  August  11, 188S,  ai)i)ropriated  *a(H),00(),  with  which  the 
improvement  was  vigorously  ('ontinued  under  contra<*t  until  the  end  of 
August,  1889,  when  operations  were  brought  to  a  close  for  want  of 
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funds.  The  depth  of  the  channel  was  already  27  feet  at  low  water,  by 
which  access  was  afforded  to  Baltimore  by  ships  of  the  heaviest  ton- 
nage. With  this  appropriation  ^eat  improvement  in  the  width  of  tin* 
channel  had  been  made,  especially  at  the  angles. 

The  next  appropriation  was  of  $340,000,  September  19, 1890,  and  ui- 
other  of  $151,200  March  3, 1891.  The  former  contained  the  following 
clause: 

Priyvidedf  That  snch  contracte  as  may  be  desirable  may  be  entered  into  by  tb« 
Secretary  of  War  for  the  completion  of  the  existing  project,  or  any  part  of  same,  to 
be  paid  for  as  appropriations  may  from  time  to  time  be  made  by  law. 

By  advertisement  of  September  30, 1890,  proposals  were  invited  fiw 
completing  the  channel  to  a  width  of  600  feet  with  a  depth  of  27  feet 
at  mean  low  water,  which  were  received  December  2.  The  contract 
was  awarded  to  the  American  Dredging  Company,  of  Philadelphia^  at 
10*  cents  x)er  cubic  yard  for  removed  and  redeposit,  to  cover  6,(X)0<,00() 
cubic  yards  of  material.  The  time  for  completion  of  the  wosk  is  June 
1, 1893. 

Under  this  contract  operations  were  resumed,  as  soon  as  the  weath« 
would  permit,  February  17,  1891.  Up  to  the  end  of  the  fiscal  year 
there  have  been  removed  under  the  pending  contract  the  foUowiDg 
quantities  of  material: 

Cable  vaitb. 

From  the  lower  division .• 196,6771 

From  the  cut-off  division 205, 627 

From  the  Brewerton  division 981,  OSBj 

Total  amount  removed  during  fiscal  year 1, 334,  OOli 

Redeposited  below  Rock  Point 355, 67*^ 

Redeposited  eastward  of  the  CraighiU  Channel 978, 322f 

FORT  MCHENRY  DIVISION. 

No  work  of  excavation  was  done  in  this  division  during  the  fiscal 
year. 

BREWERTON  DIVISION. 

The  area  excavated  in  this  division  during  the  fiscal  year  was  21,000 
feet  in  length  and  150  feet  in  width,  and  was  dredged  to  a  minimuiu 
depth  of  27  feet  at  mean  low  wat-er;  of  this  area,  two-thirds  wa«  ou 
the  south  side  of  the  channel  and  one-third  on  the  north  side. 

CUT-OFF  DIVISION. 

The  area  excavated  in  this  division  during  the  fiscal  year  was  one  of 
9,060  feet  in  length  and  33^  feet  in  width,  and  one  of  1,940  feet  in  length 
and  66§  feet  in  width.  All  dredging  was  done  on  the  east  side  of  tht» 
channel,  and  was  made  to  a  minimum  depth  of  27  feet  at  mean  low 
water,. 

LOWER  DIVISION. 

In  this  division  an  area  of  21,200  feet  in  length  and  50  feet  in  wi<  th 
was  excavated  on  its  west  side  to  a  minimum  depth  of  27  feet  at  m<  in 
low  tide. 

LENGTH  AND  WIDTH  OF  THE  SEVERAL  DIVISIONS. 

Fort  McHenry  division. — This  division  from  the  city  of  Baltimore  to 
the  Brewerton  division  is  28,500  feet  in  length,  with  a  width  of  from  50 
to  1,000  feet  (the  latter  at  the  Fort  McHenry  angle). 
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Breiccftan  division. — ^The  Brewerton  division  from  the  Fort  McHenry 
Division  to  the  cut-off  division  is  23,500  feet  in  length,  its  minlmnm 
width  is  550  feet,  and  maximum  1,000  feet  (at  the  angles). 

Cut-off  division, — ^This  division  from  the  Brewerton  to  the  CraighOI 
is  22,100  feet  in  length,  its  width  is  460f  feet  for  a  distance  of  1,940  feet, 
433^  feet  for  a  distance  of  9,060  feet,  and  from  400  to  1,000  feet  for  the 
remaining  distance;  the  width  of  1,000  feet  is  at  the  angles. 

Lower  division, — This  division,  which  extends  from  the,Out-off  Chan- 
nel to  the  deep  water  in  the  Chesapeake  Bay,  is  24,000  feet  in  length,  and 
has  a  width  of  450  feet  for  20,200  feet  of  its  length,  400  feet  for  1,000 
feet,  and  from  450  to  1,000  feet  for  the  remaining  distance,  the  width  of 
1,000  feet  being  at  the  angle  at  its  imper  end. 

Operations  having  been  repeatedly  suspended,  once  for  more  than  a 
year,  since  the  estimate  of  December  17, 1886,  for  the  present  approved 
deptn  and  width,  the  use  of  the  channel  in  its  unfinished  condition  has 
caused  considerable  injury  to  its  sides,  and  this  may  increase  the  ultimate 
cost  somewhat,  though  it  is  now  believed  the  work  can  be  completed 
within  tiie  estimate.  Moreover,  it  has  always  been  expected  and  fre- 
quently stated  in  official  rex>orts  that  for  the  maintenance  of  this  arti- 
fidJAl  chann^  when  finished  an  annual  expenditure  for  repairs  will  be 
needed  of  about  $50,000. 

A  resurvey  is  now  in  progress,  upon  which  a  revised  estimate  of  the 
total  cost  of  completion  and  maintenance  will  be  based. 

Money  statement, 

Jaiy  1, 1S90,  balance  unexpended $45,629.51 

Amount  appropriated  by  act  approved  September  19, 1890 340, 000. 00 

Amount  appropriated  by  sundry  civil  act  approved  March  3, 1891 151, 200. 00 

536, 829. 51 
June  30,  1891^  amount  expended  during  fiscal  year ,. .    99, 012. 83 

July  1,  1891,  balance  unexpended 437,816.68 

July  1,1891,  outstanding  Uabilities $3,000.00 

July  1, 1891;  amount  covered  by  uncompleted  contracts 547, 061. 54 

550,061.54 

{Amount  (estimated)  required  for  completion  of  existine  project 208, 800. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  en£nff  June  30, 1893  208, 800. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


jUfstrwoi  of  ^oposaU  for  dredging  channel  Uading  to  harbor  at  Baltitnorei  Md,,  opened  at 

12:05  p,  TO.  December  $,  1890, 
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Available  fi»r  foiitr;i<;t,  f.UO.iHif).     ('iintra<  t  with  Aim*Ti<  :»ii  I>ii  »1t.iiijr  f'oiiipanv 
Attention  in  ralli'il  to  iJip  law  ]»n»vi«liTi»r  t'«»r  tlit*  (-ftinpl^Tiiiii  of  rlii'*  iniprovem^-nr: 
^'Prtfridfd,  Tliat  f»n«  h  toiiir:irt.«<  a»*  ui;iy  W  tit— ir.ililr  iij»y  W  eiitr-r»'ii  int«i  )iy  tLt-  >«^- 
rft;ir>-  of  War  for  I  In*  «-oiii)ili-tir*ii  itt  ili«-  ♦♦\i-rini;  |>iujt-rf,  or  any  pait  ol  t>.iutf,  to  W 
]iaitl  for  'JUA  aJ>{lIo|>riatioll.^  may  fituu  tiint*  to  tun*-  l***  uiatle  h\  lu\\." 


Cl  »M.M  i.jrt  lAl.  M  A I  i^iit  s. 
IJ:nFF{    FIJMM    IIIK    0»IJ.KCl«Hi   Ot    TIIK    IlilH    OF    KAITIMORE. 

Sir:  Id  a<'Corilaiic«'  with  the  prevailing  prartite  existing  »t  thi**  jwrt,  re«|  Hiring  ib»* 
collector  to  render  aunnally  a  htatenifot  of  the  l>nr«ine8fi  tranf^aetious  of  tb«*  port  «»f 
Baltimore,  for  information  an<l  uh**  in  your  department,  1  have  the  honor  to  suhntit 
the  foHowiujjf  tahnlat»Ml  foninienial  Htat^-nient  for  the  fiscal  year  entlini;  June  J^K 
1891,88  compared  with  the  12  months  pre««Mliii<;.  endinjr  June  ,W,  1MH».  Barring 
tho!M*  tiuctufttioDH  which  are  incident  to  trade,  the  exhildt  here  pn-Hentt'd  piM>^e'^>4'4) 
numerous  i;ratifying  featurets,  showing  a  <steady  atlvaMcemeut  iii  the  Imsinebb  truus- 
SM!ted  at  thi8  port. 

Tonnage  motement. 


m 

t 

Forfign. 

Cuafltwise. 

• 

T 

Tons. 
KM. 917 
,     'iAU.A'ri 

1890- M, 

Increase. 

Per  cent. 
15 
19 

l*»-*90. 

le«a>-'91. 

iDcreAse. 

InwHnl 

Oiitwiinl 

T>n%M. 
1(M5.  7:»5 
9U0.215 

Tons. 
1,062.810 
l,:illf,325 

'       Tons. 
1.  3.<*2,  rJ4l 
1,5U1,158 

Percent. 
29 

E»t(ihl\nhtd  steam fihip  line*.' 


Name  of  .nteAuihlii])  line. 


I  Number  of 
I      Vfiji^els. 


Destmation. 


Xorth  Gerraan  Lloyd ' 

Allen  Line '. , 

JulinHou  Line • 

Bo 

nine  C.'roHS  Line 

Dot 

Puritan  Lino 

S'»'therlan«lH,  American  Xavigation  ( '<mipany  t 

Nentnne  Line 

Atlantic  Transportation  Line 

Ijord  Line 

l>o 

If aniburp-  American  Line > 

"Marylanjl  Line  t 

Earii  Line • 

Do 

Sloman'8  Line i* 


6 

Bremen. 

3 

Liverpool. 

i 

Do. 

4 

Loudon. 

<•) 

(Uartgow. 

1 

Ha\-Te. 

4 

Antwerp. 

4 

Kottertlam. 

5 

IVi. 

8 

London. 

(") 

GlaHffow. 

(*) 

Dublin. 

4 

Hamburg. 

2 

Bnixil. 

(*) 

Do. 

3 

Cuba. 

3 

Kio. 

*  Occasional. 


•tNew  liucB.  establishixi  in  1891. 


Value  of  iinportti. 

Value  of  free  imports  for  1H91 x $9,072,802 

Value  of  free  imports  for  18JK) • 5, 112, 678 

r  

Increase  in  1891 3,960,124 

Value  of  dui iahle  iiii]Hirts  for  1891 1 1, 482, 885 

Value  of  dutiable  imports  for  1890 .^ 8, 027, 52,5 

Increase  in  1891 , , 3,455,360 
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Rec-apihilafion  of  inqwHs, 

Value  of  free  imports  for  1891 $<),072,802 

Value  ofdntiable  imports  for  1891 11,482,885 

Total  value  of  imports,  1891 20.  555, 687 

Total  value  of  imports,  1890 *13, 140,203 

Increase  in  1891 7,415,4H4 

import*  in  American  vessels  for  1891: 

.Sailing 5,772,238 

Steam 3,513 

luiports  in  foreign  vessels  for  1891 : 

Sailing 188,291 

Steam 14,577,260 

Imports  in  oars  overland  for  1891 ,  14, 385 

Total 20,555,687 

Value  of  doni€€iio  sports. 

Value  of  domestic  exports  for  1891 64,349,787 

Value  of  domestic  exports  for  1890 73, 964, 775 

Decrease  in  1891 9,614,988 

Exports  in  American  vessels  for  1891 : 

Sailing 1,592,783 

Steam - ...,. 113,239 

Export*  in  foreign  vessels  for  1891 : 

Sailing 247,141 

Steam 62,396,624 

Total 64,349,787 

Becapitulation  of  exports  for  1891, 

Exports  in  American  vessels. . ,  # 1, 706, 022 

Exports  in  foreign  vessels 62, 643, 765 

Total 64, 349, 787 

Certain  articles  exported. 


Articles. 


Com, 

■Wheat 

Flour 

Cotton 

Xhded  apples — 

Bole  leather 

Grape  sagai  . .  -  - 

Boein 

Oil  cake 

Ijard  oil 

lUujDinatinff  oil . 
Canned  beef  — 
Cotton-seed  oil. . 
Copper  matte  . . . 
SoH  beef. 


Tons. 


109,729 

100,  &53 

206,568 

39,110 

269 

17 

3,958 

17, 219 

26, 135 

879 

42, 682 

14,687 

659 

17, 618 

3,636 


Articles. 


Fresh  beef 

Tallow 

Lubricating  oil  . 

Bacon 

Hams 

Pickled  pork 

Lard 

Butter 

Cheese 

Clover  seed 

Timothy  seed  . . . 

Starch 

Leaf  toba^'co 

.Bituminous  coal 


Tons. 


3,630 

10, 147 

2, 705 

6,988 

2,090 

4,621 

28.  511 

4:1 

335 

4,244 

1,049 

2,068 

21, 813 

106,366 

Transportation  in  hond  witk  appraisement. 


Destination. 

Values. 

Duties.                 Destination.                Values.     '     Duties. 

1 

▲lAYftndria.  Va. .......... 

$75 

15,872 

6,896 

1, 301] 

307 
4  185 

$47.50       PhilAdolT^hiii  Pn '           J«  710  !       fi  Oftl  iO 

r'*Y»ltf*Airo.  Ill 

4,905.64  ' 

Richmond,  Va '           1.432 

1.629.95 
710.20 
294. 70 
•Jf7J   Oil 

KyUlcu^v^  »»j 

r^incinnatl.  Ohio 

2,149.74  , 
514. 39 
168.85 

9  A0^  oit 

St.  Paul.  Minn 1           r.  297 

Georgetown.  D.  f  ^ 

TvwHanADolia.  Ind .... » 

Wheelintr.  W.  Va 842 

Milwaukee}  Wi«       ..     .                  9*^6 

^iTflkvtflafl  rjitv.  ^lo 

1    _' 

iJew'YorkrN.  Y  ......... 

1,299  !           505  5A  1 

Total 37,207 

15,783.05 
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Tran$portation  in  bond  without  appraisement. 


Destinfttion. 

• 

Value. 

I>Dtiea. 

DeatinatioB. 

Yalofl. 

Dattea. 

Buffalo. "S.Y  ...• 

$382 

1,687 

1,412.101 

577,025 

132,771 

23,451 

1,636 

131 

10.900 

8,272 

89,283 

217.537 

5,016 

315,861 

$238.54 

738.30 

501.849.55 

408, 061. 70 

66.129.29 

6.754.35 

1,800.00  ■ 

40.00 
8, 693. 78  I 
4.261.02  { 
16, 198. 99  1 
89,330.87 
2, 110. 71 
209,076.82 

M^cmDhis. Tenn  ......... 

$1,046 

154,079 

2.989 

3,156 

89,549 

169,137 

2,194 

818 

317.539 

28,072 

$8,«».«$ 

46.398.64 

rharl«*toT).  S-  C 

Milwaukee,  Wis 

Mixmeapolin.  Minn 

Nfw  YoTk.N.  Y 

Philadelphia,  Pa 

Pittsbors,  Pa 

Chicaeo.  Ill 

8,600.00 
SO&IB 

Oiocinnati.  Ohio 

rnAVAlanrl.  Ohin 

7,738.M 

ColumbaH.  Ohio 

61,«0L74 
864.44 

l^nver.  Colo 

Richmona.  Va 

Dnbaaiie.  Iowa 

St.  Joseph.  Mo 

900.00 

Detroit,  Hich 

St.  Lonia,  Mo 

157,52L48 

jEiTansville.  Ind . 

St  Paul.  Minn 

10, 177. 84 

Georeetown.  D.  C ...... 

Toledo.  Ohio 

8,091 
22,035 

5,615.25 
S,23L&I 

TndiaiiapoliR,  Ind ....... 

Wilmington,  I>el 

KanflAB  Citv  Mo 

Louifiville.  K  v 

Total 

8,487,766  l.M9.S4<.fl8 

.  Summarff  cf  merchandise  in  bond  without  appraisement 


Year. 


1891. 
1890. 


Increase  in  1891. 


Yalnea. 


$3,497,768 
3, 036, 260 


461,508 


Batiea. 


$1,662,342.96 
1,326,344.07 


835,808.88 


Number  of  immigrants  and  passengers  arriving. 


1891 
1890 


Increase  in  1891. 


42,004 

28,567 


13,437 


Amount  of  duties  collected  in  1891 $3,689,600.96 

Miscellaneous  customs  receipts 77, 321. 26 

Total  receipts  for  1891 3,766,922.22 

Total  receipts  for  1890 2,951,827.23 


Increase,  1891 


Duties  due  on  merchandise  in  bond,  1890 

1891 

Decrease  in  1891 


815, 094. 39 

132, 104. 26 
127, 027. 03 

5, 077. 17 


Summary  of  duties^  1891, 

Duties,  etc.,  collected $3,766,922.22 

Due  on  merchandise  in  bond 127, 027. 03 

Due  on  merchandise  in  bond  with  and  without  appraisement 1, 678, 026. 01 

Total 6,571,975.26 

Vessels  built. 


Year. 


1891 
1890 


No. 


23 
26 


Gross  tons. 


2,605.07 
4, 196. 11 


Ifet  tona. 


2,095.61 
3,197.85 
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Entrances  and  clearances. 


Vessels  entered  from  foreign  portc 

American :  Tons. 

SaU 64,376 

Steam 234 

Foreign : 

Sail 14^618 

Steam 627,527 

706,756 
Yessels  cleared  for  foreign  ports — 
American : 

SaU 44,553 

Steam 3,763 

Foreign: 

Sail  ...• 11,124 

Steam ;  845,776 

905, 215 

Vessels  entered 706, 755 

Vessels  cleared 905, 215 

Total  foreign  for  1891 1,611,970 

Total  foreign  for  1890 1,956,226 

Decrease  in,  1891 344,256 

Vessels  entered  coastwise,  1891 1, 382, 341 

Vessels  cleared  coastwise,  1891 1, 501, 158 

Total  coastwise,  1891 2,883,499 

Total  coastwise,  1890 2,281,135 

Increase,  1891 602,364 

RECAPITULATION. 

Total  foreign  tonnage  in  and  ont,  1891 1, 611, 970 

Total  coastwise,  1891 2,883,499 

Total  tonnage  in  1891 4,495,469 

Total  tonnage  in  1890 4,237,361 

Increase,  1891 258,108 

STATISTICAL  RECAPITULATION. 

Dutiable  merchandise  has  increased $3,455,360 

Free 3,960,124 

Domestic  exports  have  decreased 9, 614, 988 

Total  tonnage  of  record,  foreign  and  coastwise,  increased 258, 108 

Increase  in  dnties  collected $815, 094. 39 

Decrease  in  duties  on  merchandise  in  bond 5, 077. 17 

Increase  in  merchandise  in  bond,  with  and  without  appraisement 334, 162. 88 

Decrease  in  the  number  of  vessels  built  * 3 

It  is  necessary  to  add  but  little  in  the  way  of  comment  to  the  foregoing  tabulated 
statement,  which  is  suggestive  in  itself  of  the  prosperity  of  the  port.  It  is  most 
Ratifying  to  note  the  increase  of  $815,094.39  in  the  customs  receipts  over  the  preced- 
ing year.  The  renewal  of  the  sugar  industry  is  a  source  of  permanently  added  wealth 
to  the  business  of  the  city  of  Baltimore. 

Experience  demonstrates  that  the  major  part  of  American  vessels  engaged  in  the 
coastwise  trade  are  not  required  to  enter  and  clear  at  the  custom-house.  A  recent 
examination  into  the  number  of  vessels  of  three  hundred  tons  register  and  upward 
so  engaged  developed  the  fact  that  there  were  4,5-10  vessels  arriving  and  departing 
from  this  })ort  not  required  to  enter  and  clear,  aggregating  2,270,000  tons. 

The  foreign  tonnage  shows  a  light  falling  off  over  that  of  last  year,  owing  chiefly 
to  the  scarcity  of  grain  shipments  to  foreign  countries.    The  indications  for  the 

BNa  91 78 
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balance  of  the  year  1891  and  the  incoming  year  1892  point  to  a  large  increaae  in  that 
business. 

The  exportation  of  fresh  beef  has  developed  during  the  present  year  from  396  tons 
to  3^630  tons.  There  has  also  been  a  preceptible  increase  in  the  transportation  of 
canned  beef,  bacon,  pork,  lard,  illuminating  oil,  cotton,  rosin,  and  bituminous  coai. 
with  a  heavT  decrease  in  com,  wheat,  and  Sour,  a  falling  oil'  of  almost  $12,OUO,00u  in 
the  value  oi  the  exx>ortation  of  these  articles  alone. 

In  imports  there  has  been  a  marked  increase  throughout.  More  especially  is  the 
increase  noticed  in  iron  ore,  tin  plate,  soda  ash,  foreign  fruits,  muriate  of  potash, 
coffee,  rice,  cement,  toys,  wool,  and  cotton  cloths. 

There  are  17  regular  lines  of  ocean  steamers  trading  from  this  to  foreign  j^orts, 
representing  60  steamships,  ranging  in  net  tonnage  from  1,800  to  6,000  tons  each. 
Three  new  Dues  were  established  during  the  past  year  to  Havre,  Fruiiee,  Rotterdam, 
Holland,  and  Brazil  in  South  America.  Three  new  steamships  only  were  added 
during  the  past  12  months  to  those  employed  by  established  lines. 

'^The  average  draft  of  water  of  vessels  in  the  foreign  trade  is  14  feet  for  sail  vessels 
and  18  feet  for  steamers  belonging  to  the  various  lines.  Five  such  tteamers,  draw- 
ing over  27  feet  of  water,  left  this  port  during  the  year,  passing  through  the  channel 
with  ease  and  safety.  There  are  1^159  vessels  documented  and  hailing  from  the  cus- 
toms district  of  Baltimore,  representing  102,157  net  registered  tons. 

Respectfully  submitted. 

W.  M.  Marike,  CoUector. 

Col.  Wm.  p.  Craighill, 

Carpi  of  Engineers. 


I  2. 

IMPROVEMENT  OF  JAMES  RIVER,  VIRGINIA. 

The  improvement  was  regularly  undertaken  by  the  United  States  in 
1870.  A  small  sum  Lad  been  previously  expended  and  was  of  some 
advantage  to  navigation.  Tlie  appropriation  of  1870  was  $50,000. 
Since  that  year  others  Lave  been  made.  The  last  was  $200,000,  Sep- 
tember 19,  1890.  TLe  total  expended  by  the  United  States  to  July  1, 
1891,  Las  be^n  $1,221,505.56.  In  addition  the  city  of  Richmond  has 
expended  nearly  $500,000,  but  in  the  last  5  years  only  $50,000,  and  this 
near  the  wharves  of  the  city. 

When  the  improvement  was  undertaken  by  the  Government  naviga- 
tion was  obstructed  by  sunken  vessels,  by  remains  of  military  bridges, 
and  by  obstructions  put  in  the  river  during  the  late  war  to  prevent  the 
national  fleets  from  approaching  too  close  to  Richmond.  There  were 
besides  natural  obstructions. 

Rockett's  Reef  and  Richmond  Bar  had  only  7  feet  of  water  at  mean 
low  tide.  From  Warwick  Bar  (where  the  dei)th  was  13  feet)  to  Rich- 
mond the  channel  was  crooked  and  obstructed  by  dangerous  rocks  and 
ledges.  The  Dutch  Gap  Cut-off,  which  now  saves  5^  miles  of  diflacult 
navigation,  was  not  then  open. 

The  original  project  was  to  secure  a  depth  of  18  feet  at  fuU  tide,  corre- 
sponding to  14.5  feet  at  low  tide,  to  Richmond,  with  a  channel  width  of 
180  feet  from  Harrison  Bar  to  Richmond  Docks,  the  excavation  in  rock 
to  be  18^  feet  at  fiill  tide.  This  plan  was  well  advanced  when  Congress, 
by  act  approved  July  5,  1884,  adopted  the  project  of  22  feet  at  mean 
low  tide  from  Richmond  to  the  sea.  Operations  during  the  past  year 
have  been  conducted  in  accordance  therewith.  In  carrying  it  out  fur- 
ther a  large  amount  of  excavation  will  be  in  solid  rock,  and  the  cost 
wiU  necessarily  be  great.  The  widtli  to  bo  given  to  the  channel  is  400 
feet  from  the  sea  to  City  Point,  3(K)  feet  from  City  Point  to  Drewry 
Blnif,  and  200  feet  from  thence  to  Riclimond.  The  metliods  employed 
lor  improving  the  river  consist  in  dredging,  rock  excavation,  and  the 
contraction  of  the  water  way  by  means  of  dikes  or  jetties. 
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Mr.  C.  P.  E.  Bnrgwyii  has'contiiuied  the  eflBcieiit  resident  en^neer  of 
tlie  work.    His  detailed  report  is  a.j)peiided. 

Decided  gain  has  been  made  in  the  last  year  in  the  improvement  of 
the  navigation  by  the  w  ork  done  nnder  the  existing  contracts,  and  more 
may  be  confidently  expected  from  the  expenditure  of  the  fiinds  still 
available. 

Money  statement 

Jnly  1,  1890,  baljince  imexpencl«»d $785.87 

Amoiiut  api»ropriate<l  by  act  approved  September  19, 189() 200, 000. 00 


June  SO,  1891,  ainouut  expended  during  fiscal  year. 


200, 785. 87 
57, 828. 22 


Julv  1,  1891,  balance  unexpended 142, 957. 65 

July  1,  1891,  outstanding  liabilities $2,000.00 

Julv  1,  1891,  amount  covered  by  uncompleted  contract«..-i.  107,693.  83 

109,693.83 

July  1,  1891,  balance  available * 33,263.82 


'  Amount  (estimated)  required  for  completion  of  existing  project 3, 736, 070.  45 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

<      30,  1893 400,000.00 

I  Submitted  in  compliance  with  requirements  of  sections  2  of  riyer^Ad 
t     harbor  acts  of  1866  and  1867. 


AhBiraci  of  proposals  for  dredging  and  excavating  rock  from  the  channel  of  James  JRiver, 
Virginia,  and  for  the  conslruGiion  of  mattress  dike  and  jetties,  opened  December  9,  1890, 
at  12:06  p,  m. 


Kaftie  and  address  of  bidder. 

Prices  to  excavate  and  deposit. 

Xo. 

A.  27,600 

cubic 
yards  dis- 
integrat- 
ed rock, 
Richmond 
to  Steam's 
Dike,  per 
cubic  yard. 

B.  3,760 

cubic 
yards  solid 

rock, 

Richmond 

to  Stearn's 

Dike,  per 

cubic  yard. 

C.  29,500 

cubic 

yanls  dis- 

int«grat- 

edrock. 

Steam's 

Dike  to 

Goode's 

Rocks, 

per  cubic 

yard. 

D.  6,400 

cubic 

vards 

sofidrock. 

Steam's 

Dike  to 

Goode's 

Rocks, 

per  cubic 

yard. 

E.  3,aoo 

cubic 
yards  dis- 
integrat- 
ed rock 
at  Goode's 

Rocks. 
I>er  cubic 

yard. 

1 

V.  4,500 

cubic 

yards 

solid 

rock  at 

Goo<le's 

Rocks. 

percubio 

yard. 

1 

Alabama   Dredg^ing  and    Jetty 

$1.35 

$6.40 

$1.35 

$6.40 

$1.35 

$6.40 

2 

James  f".  Bradley,  Manchester,  Va. 
I*.  A-  Guv,  Richmond.  Va 

3 

' 

4 

W.  Hampton  Curtis,  Richmond, 
Va 

1 

5 

Chester  T.  Caler,  Norlolk,  Va 

James  T.  Vaughan,  Richmond,  Va. 

W.  S.  Gnnn,  Richmond,  Va 

American    Dredging   Company, 
Philadelphia,  Pa.  .T 

.45 
.47 
.40 

.40 
.45 

2. 25 
2.40 
2.00 

2.00 

.45 
.47 
.40 

.40 

2.26 
2.40 
2.00 

2.00 
1.10 

6 

7 

1 

8 

1.50 
1.45 

8  00 

9 
10 

C  D.  Langnome,  Richmond,  Va. . . 
O.  J.  Jenninffs.  TSilton.  "fT.  V  .  r  -  - . , 

1. 10               .  45 

6.15 
8  00 

11 

Anson  M.  Bangs,  FavetteviUe, 
N.Y 

1                                        t 

12 

Baltimore    Dredging   Company, 
TtAltimnre,  Md -  -  - 

1 
I 

1         ;         I         1       '* 
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Abstract  of  proposals  far  drediiM  and  exoavoHng  roekfrom  ^  aSkanntl  of  Jamm  Bwer, 

Virginia,  etc, — Continaed. 


No. 


2 
3 

5 
6 
7 

8 

0 
10 

n 


Name  and  address  of  liidder. 


Jetty 
[ev,  Maachester,  Ya . . 


Piioes  lo  eziMTato  and  deposit. 


G.  34,800 

cable 

yards 

eraveL 

Goode's 

Books  to 

Saadolph 

Flats,  per 

oabio 

yard. 


Alabama  Dredgfaig 

CompaDy,  Mooils,  Ala 
Jas.  F.Bradley,  If 

L.  A.  Guy,  Richmond,  y a 

W.Hsmpion  Curtis,  Richmond, 

Va : 

Chester  T.  Caler,  Biofamond,  Va . 
James  T.  Yanrhan,  Biohniond,  Ya 

W.  S,  Gnnn,  fflohmond,  Ya 

American  l>redgin£  Company 

FhiladelnhiarFa.. 


H.  Solid 

rook, 
Goode*s 

Bocks 
to  Ban- 

dolph 

Flals, 
peronbio 

yard. 


16.40 


I.  1(^.000 
yards 


sand, 

Randolph 

Flats  to 

Falling 

Creek, 

peronbio 

yard. 


Constmct. 


J.  48,000 

cubic 

yards 

sand  at 

Kinn- 

land 

Beach, 

per 

oabio 

yard. 


K.  8S,- 
000  oa- 
bio 
wds 
clay  at 
Dutch 
Gap, 
per  CD- 
bio 
yard. 


L.  2,150 

linear 

feet 


dike, 

per 

linear 

Ibot. 


M.  2.700 

linear 

fevt  jet- 

itiee,  per 

linear 

foot. 


C.  IX  LanguotiML  Biohmond,  Ya . . ' 

O.  J.  Jenmnfls,  Fulton,  N.Y 

Anson  M.  Bngs,  FayettevUle,  I 

If.  Y...... 

Baltimore  Dredging  Company,  ' 

Baltimore,  Md 


f0.24i 
.26 
.24* 

.16 
.20 


.24  A 


2.26 
2.40 
2.00 

2.00 
6.15 


fO.34^ 
.:t6 
.34 

.28 
.25 


lO.lOi 
.17 
.16 

.16 
.16 


.341 


1«| 


$0.5O| 
.53 
.60 

.50 
.30 


$2.47 
2.84 

L79 


3.00 
3.00 


(2.84 
3.U 

2.49 


3.00 
8.00 


2.57 


3.20 


■ 

SUMMARY  BY  TOTALS. 

• 

Total  to  excavate  and  deposit. 

So. 

A.  Disinte- 
CTated    rock, 
Kichmond  to 
Steam's  Dike. 

B.  Solid  rock 

Kirlimond  to 

Steam's 

Dike. 

C.  Diaente- 
grated    rock.    1 
Steam's  Dike 
toGrOode'sRock. 

D.  Solid  rock, 

Steam's  Dike 

to  Goode's 

Rock. 

E.  Disinte- 
grated rock  at 
Goode's  Bock. 

F.SoUd  took 

at  Goode's 

Rock. 

1 

$37,260 

$24,000.00 

$39,825 

$40,960 

$4,320 

$28,800 

2 

3 

•*-•-• 1'-- 

4       

5                                 12, 420 

8,437.50 
9,000.00 
7,  500. 00 
7,500.00 
4,125.00 

13.  275 
13,865 
11.800 

iiisoo 

13,275 

14,464 

6                                  12. 972 

15,360 

12,800 

12,  800 

7,040 

.. 

7 

11,040 
11,040 
12,420 

\                  *""* 

8 

9 

10 

4,800 
4,640 

36,000 
27,675 
30,000 

■'■'' 

11                            _ 

12 

• 

Total  to  excavate  and  deposit. 

Construct. 

Ko. 

G 
( 
1 

.  Gravel 
xoode's 
lock  to 
mdolph. 

I.  Coarse 

8and,I(AD- 

dolph  to 

Falling 

Creek. 

J.  Sand  at 
KingsUnd. 

K.  Clay 

at  Dutch 

Gap. 

L.  Mattress 
dike. 

M.  Jetty. 

Grand 
totaL 

1   

2 

\ 

$5, 310. 50 
6, 106. 00 
3,848.50 

$7,688 
8,397 
6,723 

3 ' 

4 

5    .■ 

$8, 439. 00 
9,  048. 00 
8,  352. 00 
5,568.00 
6,960.00 

$35,397 
36,939 

$7,740.00 
8,160.00 

$42, 925 
45,050 

6    

7         

8    

28,728 
25,650 

7, 680. 00 
7,680.00 

42,500 
25,500 

6, 450. 00 
6,450.00 

8,100 
8,100 

$182,906 

9 

149,515 

10       

11      

5, 520. 50 

8,883 

12 

a.  421 .  fii 

35, 012. 25 

7,920 

Contract  with  W.  Hampton  Curtis  for  items  L  and  M. 

Contract  with  C.  D.  Langhorne  for  items  A,  B,  C,  D,  E,  F,  G,  I,  and  J. 

Bids  for  items  H  and  K  rejected. 
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Ahttraci  of  propoMiUfw  dr^ 

Kingsland 


ing  in  the  James  River  f  Virginiaf  near  Ridhmond  and  at 
I  Opened  December  ^,  1890,  at  lS:05p,  m. 


Ko. 


1 
2 
8 


Kame  and  addresa  of  bidder. 


C.  D.  Lanffhome,  Bichmond,  Ya . . . 

CT.Caler,  Norfolk,  Va 

James  T.  vaaghan, JRiohmond,  Ya. 


Bxcavate  and  deposit. 


Disinte- 
grated rock 
near  Bich- 
mondf  per 
Ottbioyard. 


$0.45 
.   .38 


Solid  rock 
near  Kich* 
mond,  per 
cabicyard. 


$1.10 
1.04 


Sand  at 

id 

per 

cabicyard. 


Kinsslanc 
Bea^,  pe 


$0.16 
.13 
.1^ 


Total. 


$0,000 
7,440 


Contract  with  C.  T.  Caler. 


Ahetraotof  proposals  for  dredging  in  Ihe  James  River,  Virginia,  near  Richmond,  opened 

ApHl  1,  1891,  at  12:05  p.  m. 


Kame  and  address  of 
bidder. 

Time. 

Excavate  and  deposit. 

No. 

Commence. 

Complete. 

Sand 

per  cnbic 

yard. 

Bowlders 

per  cubic 

yard. 

Logs   per 

Imear 

foot. 

TotaL 

1 
2 

C.  T.  Caler,  Norfolk,  Ya. . 

James  T.  Yaughan, 
Bichmond,  Ya. 

When  get  through 

at  Kingsland. 
At  once 

30  days  . 
30  days  . 

0.441 

$3.00 
3.00 

$1.03 
LOO 

$2,807.50 
2.756  00 

Contract  with  James  T.  Vanghau. 


ttEPORT  OF   MR.  C.  P.  E.  BURGVVYN,  ASSISTANT  ENGINEER. 

Engineer's  Office, 
Rickmond,  Va,,  July  1, 1891. 

Colonel  :  I  have  the  honor  to  submit  the  following  report  of  operations  oonneoted 
with  the  improvement  of  the  James  Biver  for  the  fiscal  year  ending  June  30, 1891 : 

At  the  commencement  of  the  year,  namely,  July,  1890,  all  field  operations  connected 
with  the  improvement  of  the  river  had  ceased,  owing  to  the  exhaustion  of  i^e  ftmds 
available. 

Shortly  afterward  the  office  was  closed  and  the  office  force  scattered,  so  that  when 
the  river  and  harbor  act  became  a  law  in  September  some  considerable  time  elapsed 
before  it  was  possible  to  begin  the  work  again. 

The  operations  were  maiuly  a  continuance  of  the  work  of  last  year  and  consisted 
in  the  further  prosecution  of  the  survey ;  in  removing  a  bar  at  Richmond,  created  by 
the  frequent  ^eshets ;  in  widening  and  deepening  the  channel  from  Mchmond  to 
Stearns  Dike,  and  firom  Steams  Dike  to  Goode  Books;  in  the  construction  of  wing 
dams  at  Wilton;  in  the  construction  of  a  training  wall,  and  in  dredging  the  chann^ 
at  Kingaland;  and  in  the  removal  of  a  part  of  the  slide  at  Dutch  Gap. 

SURVEY. 


As  soon  as  praotioable  a  field  force  was  organized  and  the  work  of  the  survey  was 
commenced  m>m  the  point  where  it  was  discontinued  last  year^  vi2,  Jordan  Point. 
Hie  force  remained  in  the  field  until  the  last  of  February,  when  it  was  discontinued 
for  the  time  being  and  the  working  up  of  the  notes  was  begun.  The  soundings  were 
taken  from  Jordan  Point  to  Hog  luand,  a  distance  of  33  mues,  with  the  exception  of 
a  stretch  of  about  3  miles  in  the  very  wide  water  opposite  the  mouth  of  tibe  Chicka- 
hominy  River,  where  the  high  winds  prevalent  in  the  winter  season  of  the  year 
rendered  it  more  difficult  to  operate  than  at  some  future  time.  Four  hundred  and 
twenty-one  lines  of  soundings  were  taken,  varying  in  length  from  1,000  feet  to  about 
8  miles.   The  maps  resulting  &om  this  survey  have  all  been  plotted,  and  the  sections 
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are  now  being  selected  from  which  to  calculate  the  high  tide  and  the  low  tide  .n^,^, 
the  maximnm  and  the  mean  depths  the  position  of  the  center  of  area,  the  widtii,  and 
tlio  tidal  volome  in  between  the  sections. 


FREBHETS. 

The  past  year  has  been  memorable  on  account  of  the  nnmber  of  freshets  which 
have  occnrredy  not  individually  so  extremely  high,  bnt  their  continued  frequency 
has  been  such  as  to  interfere  greatly  with  the  execution  of  the  contract  work. 
Their  e£fects  upon  the  channels  and  in  behind  the  training  walls  and  wing  dams 
have  enabled  a  very  complete  study  to  be  made  of  the  action  brought  about  by  the 
works  of  contraction. 

Excepting  in  the  harbor,  where  a  freshet  invariably  deposits  a  large  quantity  of 
sand,  the  action  between  the  city  and  Drewry  Blun  has  been  slight  and  may  be 
described  as  follows :  A  deposit  of  some  considerable  quantity  of  sand  has  taken 
place  in  behind  the  training  wall  on  the  right  bank  from  the  first  wing  dam  to  a 
location  about  opposite  the  Chesapeake  and  Ohiok  wharves,  a  distance  of  about  half 
a  mile.  In  the  channel  between  tliese  points  no  deposit  of  any  kind  was  observed. 
Between  the  Chesapeake  and  Ohio  wharves  and  Goode  Rocks  some  small  amount  of 
sand  was  deposited  in  the  pockets  which  had  been  left  in  the  dredging  of  the  disin- 
tegrated rocK,  and  some  small  amount  of  mud  was  thrown  down  ox)posit«  the  mouth 
of  Goode  Creek.  There  was  but  little  deposit  behind  the  training  walls,  and  over 
this  section  it  is  doubtful  if  as  much  as  2,000  cubic  yards  of  movable  material  was 
shifted  into  the  channel  by  the  continuous  action  of  all  the  freshets.  There  does 
not  appear  to  be  any  deposit  in  the  narrow  channel  through  Goode  Rocks.  Just 
below  Goode  Rocks  there  appears  to  be  a  slight  deposit  of  sand,  but  it  was  only  a 
few  hundred  feet  in  length,  audit  may  be  scattered  by  the  tidal  action.  From  the 
lower  end  of  Goode  Rocks  to  Drewry  Bluff  no  appreciable  change  has  been  detected 
either  behind  the  training  walls  or  in  the  river.  Between  Drewry  Bluff  and  Dutch 
Gap,  the  only  point  where  systematic  observations  were  taken  was  at  Kingsland. 
Here  a  training  wall  was  in  process  of  constrdbtion,  and  dredging  was  going  on 
simnltaneonsly  with  the  occurrence  of  the  freshets.  The  action  upon  the  dredged 
channel  was  ti)  roimd  off  the  sides.  This  greatly  improved  the  na\igable  channel, 
though  it  might  technically  be  said  to  have  deteriorated  the  dredged  channel.  This 
deterioration,  if  any,  has  not  amounted  to  more  than  2  feet  in  a  depth  of  cutting  of 
about  6  feet.  Below  the  location  of  the  dredged  channel  a  scour  was  induced 
amounting  to  as  much  as  4  feet.  A  map  made  after  the  freshets  were  over  showed 
by  soundmgs  a  continuous  depth  of  25  feet  at  full  tide  through  this  much  dreaded 
barrier,  and  it  is  believed  that  a  vessel  can  be  carried  through  drawing  23  feet.  To 
render  the  channel  stable  the  remainder  of  the  dredging  contemplated,  amounting 
to  about  48,000  cubic  yards,  should  be  done.  This,  it  is  confidently  expected,  will 
ameliorate  the  navigation  of  this  reach  for  many  years  to  come. 

On  the  whole,  the  freshet  action  at  Kingsland  was-  much  more  beneficial  than 
hurtful. 

The  construction  of  the  training  wall  was  carried  on  successfully  notwithstanding 
the  freshets.  As  this  training  wall  was  in  some  places  built  in  water  15  feet  deep,  it 
speaks  volumes  for  the  adaptability  of  the  style  of  the  training  wall  to  the  necessities 
of  the  occasion,  to  state  that  an  8-foot  freshet  went  over  the  dike  when  it  wa«  in  an 
incomplete  condition  without  injuring  it  appreciably.  At  and  below  Dutch  Gap  the 
action  of  the  freshet  has  not  been  detected  as  having  made  any  marked  change  of 
condition. 

The  effect  of  these  numerous  freshets  has  thus  been  fully  described  in  order  to 
put  upon  record  how  slight  their  eftect  now  is  upon  the  navigable  condition  of  the 
river,  and  to  observe  how  erroneous  is  the  impression  that  the  channels  are  contin- 
ually filling  up. 


The  following  is  a  list  of  the  freshets  that  have  occurred  since  January,  1890,  and 
the  height  to  which  they  have  risen  above  mean  low  tide  at  Richmond. 


Date. 


February  9, 1890  . 
January  12, 1891  . 
February  10, 1891 
February  24, 1891 


Feet. 
9.6 
7.9 
10.4 

.   8.0 

March  l5, 1891 !      14.4 

9.7 
10.4 
14.4 
11.9 
12.2 


March  24, 1891 
March  30, 1801 
April  3, 1891 . . 
April  12, 1891  . 
Kay  30, 1891 . . 


Remarks. 


Strong  wafer  9th  to  14th. 
fStnmjr  wotor  23d  to  end  of  month. 
Height  of  rise  at  1 1  p.  in. 
Slron;^  water  sevcrnl  davs. 
Jstionj;  water  28th.  29th,  and  30th. 
Stronjr  water  several  days. 
"VV^ater  rose  from  3  a.  in.  "to  12. 
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Am  pieTiously  mentioned^  these  freshets  created  a  bar  near  Riohmond,  whioh  was 
taken  ont  pai^y  by  the  United  States  and  partly  by  the  city  of  Richmond.  That 
taken  out  by  the  united  States  consisted  of  4,581.4  cubic  yards  of  sand^  and  was  exe- 
cuted in  April  in  9i  days. 

RICHMOND  TO  STEARN  DIES. 

The  work  done  here  consisted  in  widening  and  deepening  the  channel,  and  was 

Erosecnted  under  contracts  with  two  separate  parties^  C.  T.  Caler  and  C.  D.  Lang- 
ome.  The  nature  of  the  excavation  was  such  as  to  prevent  the  contractors  from 
making  the  required  depth,  on  account  of  the  solid  rock  present.  However,  the 
depth  was  made  over  by  far  the  larger  part  of  it,  and  the  success  in  getting  down  so 
frequently  to  the  required  depth,  namely,  22  feet  at  low  tide,  without  blasting  at  aU, 
is  one  of  the  most  encouraging  features  connected  with  this  part  of  the  river.  The 
following  is  a  summary  of  the  work  done : 


Date. 


Cubic  yards. 


Disinte- 
grated. 


1891.  j 

Jaanarv *.'  3,782.3 

Febnuffy '  2.679.3 

March 2,896.6 


April.. 
May... 
June.. 


3,724.7 
6,608.3 
9,327.8 


28, 519. 0 


Solid. 


&50.1 
101.9 

42.9 
2.9 

56.4 
125.9 


880.1 


Total. 


4,388.4 
2,78L2 
2^439.5 
8,727.6 
6,664.7 
9,453.7 


29,399.1 


8TEARN  DIKE  TO  GOODE  ROCKS. 


This  work  was  prosecuted  very  vigorously  and  satisfactorily  by  the  contractor, 
Mr.  C.  D.  Langhome.  This  reach  in  the  river  wtis  by  far  the  one  most  dangerous  to 
navigation.  Tue  material,  as  a  general  thing,  consisted  of  points  of  solid  rock  in  a 
matnx  of  material  more  or  less  decomposed.  Where  the  material  was  not  sufficiently 
disintegrated  to  be  gotten  up  by  the  dredges  there  still  remain  certain  points  which 
will  require  drilling  and  blasting  before  the  final  depth  can  be  obtained,  but  the 
large  quantity  of  material  gotten  out  at  this  low  price  enables  enough  to  be  saved 


feet  at  low  tide  was  obtained,  although  there  are  some  few  lumps  with  only  14  feet 
over  them.    The  following  is  the  sunuuary : 


Bate. 


Cubic  yards. 


DiHinte- 

S:ratod. 


1H91, 


Jannary 7,440.2 

February 4,  'iV2. 8 

Maxeh I  4, 654 . 6 

April 4,573.8 

Maj I  6,739.8 

juae ;  7.360.4 


3ii,282. 1 


St.lid. 


699.7 
5:i2.  7 
297.7 
64.2 
236.0 
228.6 


2, 058. 9 


Total. 


8,140.4 
5,045.5 
4,952.3 
4,638.0 
2,975.8 
7,589.0 


37,341.0 


GOOD!-:   ROCKS. 


Work  warf  begun  on  these  rocks  on  the  27th  of  December  but  was  almost  immedi- 
ately interrupted  by  ice.  One  dredge  went  through  the  old  cut  in  the  earlj'  part  of 
Januatry  to  see  if  there  had  been  any  lodgment  of  material  from  past  years.  The 
dredge  scraped  up  some  little  gravel  and  a  few  pieces  of  solid  rock,  but  after  work- 
ing a  week  and  getting  so  little  the  operations  at  this  point  were  temporarily  stopped 
until  the  new  out  should  have  been  thoroughly  drilled  and  blasted. 


^^■r. 


icj^^rsn 


.'f     ZjiJL 


zry     "-zr 


.^    O  1-^^71,- 


ti   j_LaT 


^.n  ii»'»n»«n**  *»^'i.*  nan  •  4*»-i#»'>  t  vii»  i..*-  in*"!  rmn  -jjc  ir-vi  r*^i»»^T*  iir 


Vf-v   ZvM  mZ 


ln*k 

4.1  • -5- 

A  ',^» J    . , ^,  , . 

J**:, 

IK 

3^-e.  >       .      .  ,  ,  . 

i*» 

4-**^.  . 

Vz 

1  ->'* 

1'AjA 

UI 

LTj6 

J-^^ 


ft-3Jt 


--^^-^i 


'>*    > 


>({.» 


"  > 


2.1iC 


l.'9U 


«aS..S 


W'/f  k  wa*  \t^friu  aft^fT  th**  '-//rn fil*-* ion  of  the  roiiira/ 1  at  Kin^IaLikd.  on  the  9lb  of 
A|/ril.     A'*  iiftr  iM  oi/v;rv«:<i  it  h^M  «*ii<i«*;re«l  ii*i  purpose  welL 

'f'h*r  work  h#^^  r'OT»*i«f>r<i  in  Hr*^lpinir  a  rrbannel  and  r'on«?tructiDj  a  trainins  wall. 
hot)t  wofk«»  wiT'f  fts^rrifA  tm  nnrJ^^r  roritra^-t:  th<4t  of  drt-<3ging  with  C  T.  CaK-r.  and 
l}j;tt  of  th<r  WMiiiny^  wall  with  \V.  HaiJijfton  (.  urti«.  The  dre^Ij^iiije:  ^aa  Imiittni  to 
two  throu(/(h  «'iit<i  ^ind  a  third  partial  rut,  all  made  to  21^  feet  at  low  water.  I»re«ie- 
'tun  wiin  \f*'Vinu  on  the  .vth  of  F'ehriiarv,  and  wa^  pu^he^i  through  to  completion  on  the 
J7th  of  April.  No  npe<'ial  difficulty  wji*  exp^'rienced,  exf-ept  at  one  place  extendin^f 
down  ih«  t'UtM  for  a»»r/rit  fMti)  U'l-.t,  where  a  network  of  jjravel  minjjled  with  larpe 
howld<'f«  wan  eneonntered.  Thin  if»  jpro>»a?ily  the  nnrleiif*  of  the  bar,  and  i*  one  of 
the  ffUM^mi*  of  liM  exintenee.  The  dredf^en  Hneceeded.  however,  in  cnttinfr  thronijh 
Ihin  ohntni'  fion,  and  the  indieatioiiH  are  that  the  channels  thufi obtained  will  remain 
with  liiit  «*)ixt<t  det4;riorii1ion. 

An  th»'fe  iM  ijiiife  a  eurreiit  thront;h  this  reach  during  a  freshet,  it  might  hereafter 
h«  iiofn\  pnictice  in  making  cut«  to  go  wjveral  feet  below  the  required  depth,  in  order 
Ui  allow  for  thi)  unaviMdahle  lilling  in  wliile  the  cnrrents  are  adjusting  the  bottom 
to  th«;  altered  condition  of  thiugw.    The  following  is  a  summary  of  the  excavation: 


J>at49. 


ft-hrunry 

M III <  Il    '. 

>^iiiil 

TiiUl 


Sand  aniig 
ravel. 


Bowlders. 


Cttbic  yards.  S  Oubieyarda. 


14,H02.2 

43.0 

16,882.0 

19.9 

8, 195. 0 

32.8 

39, 969. 2 


96.7 
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As  this  was  the  shoalest  point  on  the  river,  the  catting  through  the  bar  opened  np 
a  deeper  draft  aa  far  as  Goode  Hooks,  a  distance  of  8  miles  nearer  Richmond.  The 
freshets  that  have  passed  over  it  since  the  dredging  was  done  do  not  appear  to  have 
affected  the  outs  except  as  previously  indicated,  and  it  is  confidently  believed  that 
this  great  obstruction  to  the  navigation  of  the  river  has  been  permanently  improved. 
The  practical  available  draft  through  the  reach  is  now  23  feet  at  high  tide. 


TRAINING  WAI^L.— KINGSLAND. 


The  work  on  the  construction  of  the  training  wall  was  begun  in  January  by  col- 
lecting materials,  etc.,  and  the  actual  driving  of  the  piles  commenced  on  the  2d  of 
February.  The  work  was  pushed  through  continuously  to  completion  ^n  the  9th  of 
April,  notwithstanding  the  many  fireshets.  The  following  is  a  summary  of  the  work 
done: 


Date. 

Piles 
diiven. 

Cnbic  yards 
gravel  used. 

Cords  of 
bmslmsed. 

1891. 

400 

271 

5 

4,708.1 
807.7 

727.2 

Mawh-.l ^ 

1,078.0 

Anril 

75.0 

«ajM>A«  ■.«••••■••••■••••••••.•.■•.•.•••.•••..•••.•.•.•••••.•••■•■ 

076 

5,815.8 

1,880.2 

Total  length  of  training  wall  was  2,907.8  feet. 

DUTCH  GAP. 

As  reported  in  previous  years  the  large  amount  of  material  which  had  formed  an 
island  in  thcf  sap  by  sliding  forward  from  the  main  bodv  of  land  was  an  object  of 
solicitude,  and  the  success  of  the  contractor  at  the  work  last  year  justified  the  infer- 
ence that  the  bids  for  executing  the  work  would  be  reasonable  tlus  year,  but  as  the 
lowest  bid  received  was  double  that  for  which  the  work  had  actuaUy  been  done 
these  offers  were  rejected,  and  an  agreement  was  later  entered  into  with  C.  T.  Caler 
to  remove  as  much  as  12,000  cubic  yards  at  15  cents,  with  the  privilege  of  extending 
the  amount  to  85,000.  He  began  the  work  promptly  at  the  termination  of  his  Kings- 
land  contract,  and  pushed  it  satisfactorily  until  the  28th  of  May,  when  he  was  com- 
pelled to  stop  the  work  in  order  to  carry  out  contracts  elsewhere.  During  April  he 
excavated  6,163.6  cubic  yards,  and  in  May  13,847.3.  making  a  total  of  20,010.9.  There 
still  remains  about  65,000  cubic  yards  which  should  be  removed  before  the  work  can 
be  considered  as  in  a  satisfactory  condition.  As  a  bulkhead  has  been  purposely  left 
in  the  gap  to  facilitate  future  operations,  no  increase  of  depth  or  width  of  channel 
can  be  reported.  It  was  eminently  satisfactory  to  secure  the  excavation  of  such  a 
large  percentage  of  the  material  at  so  reasonable  a  cost  and  to  discover  that  the  ex- 
cavation itself  was  not  so  difficult  as  had  been  imagined. 

PRACTICAL  AVAILABLE  DRAFT. 

Although  the  soundings  as  taken  indicate  a  somewhat  greater  depth,  yet  such  can 
not  be  taKen  as  the  practical  available  draft :  some  allowance  must  be  made  for  the 
sagging  of  the  line.  After  deducting  from  the  indicated  soundings  for  this  purpose, 
the  practical  available  draft  at  high  water  may  be  stated  as  follows :  From  the  sea 
to  Warwick  Bar,  19i  feet :  from  thence  to  Goode  Hocks,  17  feet ;  over  Goode  Rocks, 
16i  feet;  f^m  Goode  Bocks  to  fiichmond  (Chesapeake  and  Ohio  Railroad  Company's 
wharves),  18  feet. 

Very  respectfully,  your  obedient  servant; 

C.  P.  E.   BURGWYN. 


CoL  Wm,  p.  Craighill, 

Corp8  of  EngiMerSm 
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COMMGRCIA.L  BTATlsTICS. 
[Richmoiul,  Vu.,  castofn-hotiae  report.] 

I'essetn,  nfnnn  and  naiU 


Year  endings 


June  80, 1890... 
June  80, 1891... 


Cleared. 


445 
872 


Kntexed. !  ToB^^e 


409 
427 


dearecL 


380,172 
308,177 


Tonna^    Ya]u«  of   Value  of 
euter«3. :  exports.  I  importA. 


399,563  ■ 
337.932 


|»53, 012 
195,072 


158.667 
26,486 


The  reesels  Tariff  in 
draft  from  6  to  26  feeL 


Tons, 
supped  from  other  pointa  on  the  river 

exolusiye  of  Bichmond  and  Newport 

News: 

Grain 3,626 

Lumber 156,307 

Live  cattle 644 

Cord  wood 182,853 

Hay,  shucks,  eto 2,235 

Miscellaneous 35, 145 

Total 379,710 

B9ceived  at  other  points  on  the  river  ex- 
clusive of  Bichmond  and  Newirart 
News: 

Coal 440 

Lumber 616 

Hay,  shucks,  etc 512 

Iron 200 

Miscellaneous 113, 986 

*Total 115,814 

Shipped  fh)m  Newport  News : 

Coal 793.851 

Cotton 18,196 

Grain 48,779 

Lumber 19,928 

Flour 41.170 

Tobacco 4, 209 

Lard  and  grease 4, 797 

Live  cattle 6,275 

Miscellaneous 117. 707 

Total 1,054,912 

Beceived  at  Newport  News : 

Cotfee 135 

Iron 915 

Salt 1,200 

Miscellaneous 157, 347 

Total l.'»,597 

Shipped  from  Bichmond : 

Coal 22,000 

Cotton 6, 500 

Grain 2,100 

Flour 17,500 

Tobacco : 16, 542 

Live  cattle 977 

Miscellaneous 42, 500 

Total 108,119 

Beceived  at  Richmond : 

Coal 1 62,500 

Cotton 1.450 

Grain 4,500 

Lnmbw 5, 410 

Lime  and  cement 6, 830 

Cord  wood 22, 500 

Hay,  shucks,  etc 500 

Ice 42,000 

Miscellaneous 80, 819 

Total 226,509 


Tom. 
Totals,  including  Bichnond  and  New- 
port News: 
Shipped — 

Coal 815,851 

Cotton 24.696 

Grain 54,401 

Lumber 175, 2ffi 

Flour 58,670 

Tobacco 20, 751 

Lard  and  icrease 4,7B7 

Live  cattle 7. 896 

Cordwood 182.85S 

Hav,  shucks,  etc 2, 233 

Miscellaneous 195, 352 

Total -. 1,542,741 

Beceived— 

Coal 82,940 

Cotton 1,450 

Grain 4,500 

LuuilK'r 6, 026 

Lime  and  cement .' 6. «« 

Cordwood 22.500 

Hav,  shucks,  etc 1,012 

Coiee i:tt 

Iron 1. 173 

Salt 1.200 

Ico 42.000 

Miscellaneous 261,333 

Total 411,101 


Totals,  including  Richmond  and  exclnd- 
inff  Newport  News: 
Shipp€<l— 

Coal 22,000 

Cotton 6,500 

Grain 5, 628 

Lumber 155,307 

Flour 17,500 

Tobacco 16, 642 

Live  cattle 1, 681 

Cordwood 182,853 

Hay,  shucks,  etc 2, 235 

Miscellaneous 77, 645 

Total 487,889 

Received — 

Coal 62,940 

Cotton 1,450 

Grain 4,500 

liUmber 6, 026 

Ume  and  cement 6, 830 

Cordwood 22,500 

Hay,  shucks,  eto 1,013 

Iron 236 

Ice 42,000 

Miscellaneous 103, 986 

Total 251,479 


Note. — By  some  it  is  claimed  that  the  commerce  of  Newport  News  should  be 
credited  to  the  James  River,  and  hy  others  not.  One  of  the  tables  shows  the  toii- 
uage  exclusive  of  that  of  Newport  News,  aud  another  includes  it. 
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I  3. 

PRELIMINABY  EXAMINATION  OF  PATAPSCO  RIVER,  MARYLAND,  FROM 
THE  CRAIGHHiL  CHANNEL  TO  THE  SUGAR  REFINERY  WHARVES, 
CURTIS  BAY. 

[Printed  in  Hoi^se  Bx.  Doc.  Ko.  102,  Fifty-fint  Gongrefla,  second  aession.] 

United  States  Engineer  Office, 

Baltimore^  Md.j  December  13^  1890, 

General:  In  compliance  with  your  instructions  of  September  20, 
1890, 1  have  the  honor  to  submit  the  report  below  on  the  preliminary 
examination  of  ^^  Patapsco  Eiver,  Maryland,  from  the  CraighUl  Channel 
to  the  sugar  refinery  wharves,  Curtis  Bay :  '^ 

Curtis  Bay  is  the  lower  end  or  mouth  of  a  creek  or  estuary  entering 
the  Patapsco  River  on  the  west  bank  about  4  miles  below  the  city  of 
Badtimore.  It  forms  a  nearly  circular  harbor,  with  a  natural  depth  of 
from  22  to  26  feet  of  water,  and  is  admirably  situated  for  industrial 
enterprises  needing  deep-water  connections  in  combination  with  the 
railroad  facihties  centering  in  Baltimore  City. 

At  this  point  are  now  located  the  following  industries:  Baltimore 
Sugar  Befining  Company,  with  a  present  paid-up  capital  of  $1,000,000, 
and  machinery  with  a  capacity  for  turning  out  per  day  1,500  barrels  of 
sugar,  requiring  for  this  purpose  80,000  tons  of  raw  sugar  per  annum; 
the  South  Baltimore  Car  Works,  with  an  annual  output  of  $1,250,000; 
the  South  Baltimore  Foundry,  with  an  annual  output  of  $300,000;  the 
Byan  ahd  McDonald  Manufacturing  Company  (locomotives,  machinery, 
etc.),  with  an  annual  output  of  not  less  than  $500,000. 

The  Baltimore  and  Ohio  Eailroad  have  in  view  the  erection  of  large 
coal  piers  in  this  vicinity,  where  they  own  extensive  water  fronts;  and 
it  is  expected  in  the  near  future  to  establish  here  an  extensive  plant  for 
the  manufacture  of  steel  rails  and  plates. 

The  direct  connection  from  the  large  pier  of  the  sugar  refinery  to  the 
ship  channels  leading  to  Baltimore  intersects  what  is  known  as  the 
Fort  McHenry  division  in  a  distance  of  about  2J  miles. 

To  make  by  dredging  a  channel  Irom  the  main  ship  channel  of  a  width 
of  150  feet  at  bottom  and  of  a  depth  of  25  feet  at  mean  low  water  would 
cost  $25,000.  To  give  the  same  width^  but  a  depth  of  27  feet  at  mean  low 
water,  which  is  the  depth  of  main  ship  channel,  would  cost  $85,000. 

It  can  hardly  be  doubted  that  with  deep  water,  a  good  harbor,  and 
cheap  land  and  rail  connections  with  the  whole  country,  this  locality  is 
destmed  in  the  near  ftiture  to  be  the  seat  of  very  large  manufacturing 
operations  in  addition  to  the  notable  ones  heretofore  named  as  already 
in  existence. 

In  view  of  the  facts  and  reasons  set  forth  above,  and  of  the  present 
and  prospective  demands  of  coninierce^t  is  my  opinion  that  the  im- 
provement is  worthy  to  be  made  by  the  United  States. 

A  tracing  showing  the  locality  is  herewith.*  No  additional  survey  is 
necessary. 

Very  respectfully,  your  obedient  servant, 

Wm.  p.  Craighill, 
Colonelj  Corps  of  Engineers, 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U,  S.  A. 

*  Not  reprinted. 


PiB^^ 


APPENDIX  J. 


improve:ment  of  potomac  river  and  its  tributaries,  op  harbor 
at  breton  bay,  maryland,  and  of  certain  rivers  on  western 
shore  of  chesapeake  bay,  maryland  and  virginia. 


REPORT  OF  LIEUTENANT-COLONEL  PETER  C.  HAINS,  CORPS  OF  ENGI- 
NEERS, OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE 
SO,  1891,  WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Potomac  River  at  Washington, 

trict  of  Columbia. 

2.  Potomac  River  at  Mount  Vernon, 

ginia. 

3.  Occoqnan  Creek,  Virginia. 

4.  Aquia  Creek,  Virginia. 

5.  Harbor  at  Breton  Bay,  Maryland 


Dis- 
Vir- 


6.  Nomini  Creek,  Virginia. 

7.  Patuxent  River,  Maryland. 

8.  Rappahannock  River,  Virginia. 

9.  Urbana  Creek,  Virginia. 

10.  York  River,  Virginia. 

11.  Mattaponi  River,  Virginia.' 

12.  Pamunkey  River,  Virginia. 


EXAMINATIONS. 


13.  St.  Leonard  Creek^  Maryland. 

14.  St.  Jerome  Bay,  Maryland. 

15.  Piacataway  Creek,  Maryland. 

16.  Newport  Creek,  head  of  Wicomico 
•    River,  Charles  County,  Maryland. 

17.  Smith  Creek,  Maryland. 


18.  Nandua  Creek,  ^Kinia. 

19.  Potomac  Creek,  Virginia. 

20.  Upper  Machodoc  Creek,  Virginia. 

21.  [Great]  Wicomico  River,  Virginia. 

22.  Crane's  Creek,  Virginia. 

23.  Piscataway  Creek,  Virginia. 


United  States  Engineer  Ofpiob, 

Washif^ton^  D.  0.,  July  lOj  1891. 

General:  I  have  the  honor  to  forward  herewith  my  annual  report 
for  the  year  ending  Jane  30, 1891,  on  river  and  harbor  works  in  my 
charge. 

Veiy  respectfully,  your  obedient  servant, 

Peter  0.  Hains, 
Lieut.  CoLj  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Cliief  of  Engineers  J  U,  8.  A. 
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IMTROVEMENT   OF    POTOMAC    KIVKK    AT    WASHIN<;TnN,    DISTRICT    OF 

COIA  MiUA. 

Before  the  commeiieem€*nt  of  tliis  imi)roveinent  the  channel  to  George- 
toMTi,  D.  C,  was  narrow  and  crooked,  and  luul  not  sufficient  depth  to 
meet  the  needs  of  commerce.  YesselK  di-awing  16  feet  often  grounded 
at  high  tide  abo^'e  Long  Bridge,  and  frequent  chedging  was  necessary 
to  maintain  even  this  dei>tli.  The  channel  was  nari'ow,  as  the  aijjn-o- 
priations  for  dredging  were  too  small  to  provide  for  more  than  a  nar- 
row cut  through  the  bar.  The  Washington  Channel  was  narrow  and 
shoal,  and  ina(lequate  to  the  wants  of  ccmimerce.  Extensive  mud  flats 
existed  along  the  city  front  from  Observatory  Hill  to  a  point  opposite 
the  arsenal.  Below  Long  Bridge  these  Hats  were  separate  from  the 
city  front  by  the  Washington  Channel.  The  greater  portion  of  these 
flats  was  exposed  at  low  tide  and  covered  at  high  tide  by  water  polluted 
by  the  sewage  of  tlie  city.  At  the  foot  of  Seventeenth  street  NW.  a  large 
sewer  discharged  directly  ui)on  the  flats.'  These  conditions  rendered  a 
portion  of  the  city  almost  uninhabitable.  The  avei-age  rise  and  fall  of 
tide  in  the  Potomac  Eiver  at  W^ashington  is  3  feet. 

By  act  passed  August  2, 1882,  Congress  adopted  a  project  which  has 
for  its  object  the  improvement  of  the  navigation  of  the  river  by  widen- 
ing and  deepening  its  channels ;  the  reclamation  or  fllling  of  the  marshes 
or  flats  on  the  city  front  by  depositing  on  them  the  material  dredged 
from  the  channels ;  and  the  establishment  of  harbor  lines  beyond  which 
no  wharves  or  obstructions  should  be  built.  The  project  provides  in 
detail  for  such  depths  of  channels  as  will  accommodate  the  largest  vessels 
that  can  reach  Arsenal  Point  with  such  depth  at  the  wharves  as  will 
allow  vessels  to  receive  full  cargoes  without  grounding  at  low  water; 
for  filling  the  flats  above  Long  Bridge  to  a  height  of  3  feet  above  the 
flood  line  of  1877,  and  the  middle  psSi;  of  the  flats  below  Long  Bridge 
to  the  same  height,  but  sloping  each  way  to  a  height  of  6  feet  above  low 
tide  at  the  margin  of  the  fill;  that  in  order  to  purify  the  water  in  the 
Washington  Channel,  which  will  be  cut  off  at  its  upper  end  from  the 
Virginia  or  Main  Channel,  a  tidal  reservoir  or  basin  be  established  above 
Long  Bridge,  to  be  filled  with  water  from  the  Virginia  Channel  on  the 
flood  tide,  and  discharged  into  the  Washington  Channel  on  the  ebb. 

The  plan  also  contemplates  the  rebuilding  of  Long  Bridge,  with 
longer  spans  and  fewer  piers,  during  the  progress  of  the  work,  and  the 
interception  of  all  sewage  now  discharged  into  the  Washington  Chan- 
nel and  its  conveyance  to  James  Creek;  but  neither  the  reconstruction 
of  the  bridge  nor  the  building  of  the  intercepting  sewer  were  included 
in  the  estimate  of  the  cost  of  the  improvement. 

The  estimated  cost  of  the  improvement  is  $2,716,365. 

Appropriations  have  been  made  as  follows: 

Act  of  ADgn8t2,1882 $400, 00( 

Act  of  July  5, 18»t 500,  OOf 

Act  of  August  5, 1886 .' 375,001 

At  of  August  11, 1888 'SOOA^ 

Act  of  Soptomber  19, 1890 280,00 

Total 1,855,00 

Twenty  thousand  dollars  of  the  appropriation  of  September  19, 189f 
was  made  available  for  dredging  in  the  Anacostia  Kiver.    About  thi  ; 
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amount  will  be  expended  at  that  locality,  wliicli  leaves  the  aggregate 
appropriations  for  the  Potomac  proper  $1,835,000. 

tip  to  the  close  of  the  fiscal  year  1890  the  expenditures  aggregated 
♦1,561,705.50,  and  the  folio  wingVork  had  been  accomplished:  The  Vir- 
ginia Channel  above  Long  Bridge  had  been  deepened  to  20  feet  at  low 
tide  for  a  width  of  from  400  to  550  feet,  a  part  of  which  has  since  filled 
up  and  been  redredged.  The  same  channel  below  Long  Bridge  had  been 
dredged  to  a  depth  of  20  feet  and  a  width  of  about  350  feet;  This  part 
of  the  Virginia  Channel  has  maintained  itself  to  the  fuU  depth  origi- 
nally dredged  or  has  deepened.  The  Washington  Channel  had  been 
dredged  to  a  depth  of  20  feet  for  a  width  of  350  feet  throughout  its 
entire  length,  aud  to  a  depth  of  12  feet  from  the  20-foot  channel  nearly 
to  the  easterly  margin  of  the  fill-up  as  far  as  the  Seventh  Street  Wharf. 
This  channel  has  for  the  most  part  maintained  itself^  though  some  fill- 
ing occurred  during  the  freshet  of  June,  1889.  All  the  material  dredged 
from  the  river  had  been  deposited  on  the  flats,  and  of  the  12,000,000 
cable  yards  estimated  to  be  required  about  8,301,000  had  been  deposited. 
The  entire  area  of  the  flats,  about  621  acres,  had  been  outlined,  the 
margins  or  embankment  protected  as  far  as  practicable  by  riprap,  and 
practically  the  entire  area  to  be  reclaimed  had  been  raised  above  over- 
flow at  ordinary  high  tide.  The  outlet  gates  of  the  tidal  reservoir  at 
the  head  of  the  Washington  Channel  had  been  completed,  with  the 
exception  of  the  coping. 

During  the  fiscal  year  1891  the  expenditures  have  been  $65,115.87. 

The  work  done  during  the  past  year  is  as  follows: 

Immediately  upon  the  approval  of  the  river  and  harbor  act  of  Sep- 
tember 19, 1890,  the  construction  of  a  revetment  or  sea  wall  to  protect 
the  embankments  or  margins  of  the  fill,  which  were  being  considerably 
damaged  by  waves  and  cuiTcnts,  was  commenced.  About  5,100  linear 
feet  of  dry  stone  wall  have  been  built  at  places  most  Hable  to  erosion 
by  waves  and  where  the  conditions  would  permit.  The  wall  is  built  on 
a  riprap  footing.  It  is  6  feet  high,  4  feet  thick  at  the  base  by  2J  feet 
at  the  top,  with  vertical  back  and  a  batter  on  the  face.  The  work  is 
being  done  by  hired  labor,  and  stone  of  a  size  rather  larger  than  ordi- 
nary building  stone,  from  the  Potomac  quarries,  is  used. 

The  bar  in  the  Virginia  Channel  above  Long  Bridge  has  been 
dredged  several  times,  but  each  time  it  fills  up.  With  a  view  to  reduc- 
ing the  deposit  at  this  locality  an  earthen  embankment  or  dike  on  the 
westerly  side  of  the  channel,  is  projected.  The  embankment  is  thrown 
up  by  a  dredge  and  protected  by  riprap  deposited  in  front.  This  dike 
has  been  in  progress  by  hired  machinery  and  purchase  of  material  in 
open  market,  and  is  now  about  one-half  completed. 

The  principal  dredging  operations  during  the  past  year  have  con- 
sisted in  raising  the  embankments  on  the  margin  of  the  reclaimed  flats. 
This  is  work  which  must  be  done  in  any  event,  and  it  is  important  that 
it  be  done  soon  in  order  to  protect  the  work  already  accomplished  from 
damage  in  the  event  of  freshets.  To  do  this  work  advantageously  re- 
quires dredges  peculiarly  fitted,  and  one  such,  hired  by  the  hour,  has 
been  employed  for  some  months.  The  work  done  in  this  way  has  been 
economically  and  advantageously  done. 

A  contract  dated  December  17, 1890,  with  the  Alabama  Dredging 
and  Jetty  Company,  is  now  in  progress,  for  dredging  about  500,000 
cubic  yards  of  material  from  the  Washington  Channel  and  depositing 
the  material  on  section  ni  of  the  flats  (that  part  below  Long  Bridge). 
"Under  tMs  contract  the  12-foot  dredging  between  the  20-foot  channel 
and  the  easterly  margin  of  the  fill  wUl  be  continued  up  to  the  head  of 
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the  channel.  Thia,  when  accomplished,  will  complete  the  dredging  in 
the  Washington  ChanneL  The  contractor  uses  ordinary  cla^-shell 
machines  for  dredging,  and  deposits  the  material  by  means  of  the  Biker 
pomp  (described  in  my  Annual  Report  for  1888)  and  chutes. 

The  act  of  September  19, 1890,  provides  that  $2p,000  of  the  appropri- 
ation of  $280,000  for  improving  the  Potomac  River  shall  be  available 
for  exi)enditiLre  on  the  channel  in  the  Anacostia  River  between  the 
Navy  Yard  and  Giesboro  Point.  Under  this  provision  a  contract  was 
made  witlj  Frank  0.  Somers^  of  Camden,  N  J.,  under  date  of  June 
10, 1891,  to  widen  and  deepen  the  channel,  the  width  to  be  about 
200  feet  and  the  depth  20  at  low  tide.  It,is  proposed  to  deposit  the  ex- 
cavated material  in  embankment  on  the  flats,  with  the  object  of  con- 
trolling the  currents  and  reducing  the  deposit  in  the  channeL  The 
contract  price  is  17.9  cents  per  cubic  yard,  scow  measurement.  The 
work  is  to  be  begun  on  or  before  September  1, 1891,  and  be  completed 
by  December  31, 1891. 

During  June,  1891,  a  contract  was  awarded  to  Frank  C.  Somers  for 
dredging  about  400^000  cubic  yards  of  material  firom  the  Virginia  Chan- 
nel above  Long  Bridge,  the  material  to  be  dex)osited  on  the  adjacent 
flats.  The  price  is  15.5  cents  per  cubic  yard,  the  work  to  be  commenced 
by  August  15  of  the  present  year. 

Of  the  12,000,000  cubic  yards  estimated  to  be  required  to  fill  the  flats 
to  the  proper  level,  it  is  estimated  that  8,566,000  cubic  yards  have  been 
placed  on  them  up  to  the  close  of  the  fiscal  year  1891. 

It  is  unfortunate  that  Congress  has  not  seen  its  way  dear  to  make 
more  liberal  appropriations  for  this  important  work.  What  has  been 
done  has  been  economically  done,  but  it  would  have  cost  less  had  ade- 
quate appropriation  been  made,  so  that  the  work  could  have  been  kept 
continuously  going.  The  lack  of  funds  has  retarded  the  execution  of 
the  work,  so  that  we  have  been  overtaken  by  ireshets  before  it  could 
be  made  secure  against  damage  by  them.  The  freshet  of  2  years  ago, 
the  highest  of  which  there  is  any  authentic  record,  damaged  the  work 
more  than  was  at  first  supposed,  yet,  notwithstanding  these  and  otlier 
drawbacks,  it  is  believed  that  the  work  can  yet  be  completed  within  the 
estimates  if  a  single  large  appropriation  be  made.  From  a  business 
point  of  view  it  would  be  an  economical  measure  to  appropriate  in  one 
sum  the  full  amount  needed  to  complete  it. 

LONG  BRIDGE. 

The  project  for  the  improvement  of  the  Potomac  River  contemplated 
the  removal  or  rebuilding  of  Long  Bridge.  As  the  improvement  pro- 
gresses, the  necessity  for  this  becomes  more  and  more  urgent.  The 
piers  of  the  bridge  are  more  numerous  than  are  necessary  in  a  structure 
built  according  to  modern  plans,  and  are  in  a  direction  oblique  to  the 
flow  of  freshets.  Furthermore,  they  are  surrounded  by  gre^t  quantities 
of  riprap  stone  which  has  been  deposited  around  them  from  time  to 
time  to  protect  them.  I  estimate  that  below  low-tide  level  the  natural 
discharge  area  of  the  Potomac  River  at  Long  Bridge  is  reduced  over 
30  per  cent,  by  the  piers  and  their  foundations  as  they  exist  to-day. 

Long  Bridge,  on  account  of  its  faulty  construction,  remains  a  constant 
menace  to  the  interests  on  the  river  front  above  it,  and  also  to  the 
work  of  improvement  of  the  flats,  upon  which  the  Government  has 
already  spent  a  large  sum.  In  the  event  of  a  freshet  occurring  while 
the  river  is  iidl  of  ice,  the  most  serious  results  are  to  be  apprehended, 
and  such  a  contingency  is  not  at  all  unlikely.    In  such  event  it  may  be 
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reasonably  expected  that  an  ice  gorge  wXLl  form  at  Long  Bridge,  back- 
ing up  tiie  waters  of  the  river  and  overflowing  portions  of  the  city 
£ront^  and,  through  the  sewers  above  the  bridge,  such  of  the  lower  parts 
of  the  city  as  may  be  drained  by  them. 

During  the  freshet  of  June,  1889,  the  water  reached  a  height  at  Long 
Bridge  of  about  13  feet  above  low  tide.  The  street  surface  at  four- 
teenth and  B  streets  NW.  is  about  8  feet  above  low  tide,  and  dur- 
ing the  freshet  referred  to  the  water  was  about  5  feet  deep  in  the 
street  at  that  locality.  Great  damage  was  done  by  the  freshet  of  1889, 
but  greater  damage  may  occur  from  a.  freshet  of  lesser  magnitude,  if 
accompanied  by  an  ice  gorge.  The  bridge  should  be  rebuilt  as  recom- 
mended by  the  Board  of  Engineers. 

Amount  expended  on  the  improvement  up  to  and  inclnding  June  30, 
1891 $l,e26>82L37 

Amount  required  to  complete  the  improvement  in  addition  to  amount 
on  hand 881,365.00 

Annual  cost  of  preserving  and  maintaining  (estimated) 5^  000. 00 

Washington  City  is  in  the  collection  district  of  Georgetown,  D.  C. ;  nearest  light- 
house, Jones  Point,  Virginia. 

Money  statement 

July  1, 1890,  balance  unexpended $13,294.50 

Amount  appropriated  by  act  approved  September  19, 1890 280, 000. 00 

293,294.50 
June  30, 1891,  amount  expended  during  fiscal  year 05,115.87 

July  1, 1891,  balance  unexpended -• 228, 178. 63 

July  1,1891,  outstanding,  liabilities $16,775.44 

July  1, 1891,  amount  covered  by  uncompleted  contracts 170, 620. 65 

—  187,396.09 

July  1, 1891,  balance  available 40,782.54 

(Amount  (estimated)  required  for  completion  of  existing  project 881, 365. 00 
Amount  tliiat  can  be  profitably  expended  in  fiscal  year  endmg  June  30, 1893  881, 365. 00 
Submitted  in  compliance  Trith  requirements  of  sections^  of  river  and 
harbor  acts  of  1866  and  1867. 


AMmot  of  proposals  for  dredging  in  the  PotomaoRivery  at  WasMngton,  D.  C,  opened 
November  26, 1890,  liy  Lieut.  Col,  Peter  C.  Mains,  Corps  of  JSngineers, 

TIDAL  EESERVOIB^200,000  CXJ^IC  YARDS. 


Ko. 

Bidder. 

Price 

per 

cubic 

yard. 

Amount. 

Commence. 

Do 
monthly. 

Complete. 

1 

Frank  C.Somers,  Camden,  X.J 

John  H.  McNee,  Washington,  D.  C 

Cents. 
23 
C  *15 
{  tl6i 

$46,000 
30,000 
33,500 

Jan.    1, 1891 
May    1.1891 
May    1,1891 

Ou.  yards. 

Nor.  30,1891 
Dec.  31,1892 
Do. 

2 

40.000 
40,000 

*  United  States  to  construct  embankments  and  wanto  avoirs. 

t  Contractor  to  construct  embankmentn  and  water  weirs,  as  required  by  specifications. 

*t  Bottom  to  be  found  with  lead  line  in  both  caaes. 

^11  bids  were  rejected. 
ENa  91 79 
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Prie*     Amount, 


^UoUer,  nndM'  iLiM  of  June  Ifi,  IB91. 


pASTITT,  tocnoo  CUBIC  YAltDS. 


Tsr^ 

^..^ 

«".^. 

^'-- 

1    <w. 

1? 

M.WW 

Ads.  IE,  1891 

iSA'S 

Lhitunf 

EnltiMtaFoini' 

(nut. 

I'rlM. 

Jan.  ai.l*l« 

Jui>elO,WIH 
Jane  i&,  INUi 
Julj    7,U»1 

tlulliJbeVtiiiiiil! 

3it 

inu.|»ri-i.blry»nlJ 
umliil-it.iil.l'  paB 

™«IK.rrnl.loy«.l. 

COXMBBCUL  BT4TIOT1CS. 

SMdpu  and  a&fpnumU. 

Im,        Lumber.      BmiiI. 


•1  it  aiM  ta  tbu  iloatniuUan  at  Uw  CUgwp«ake  «aa  Obiu  QmA, 
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Abstract  of  prapoioU  for  dredging  <m  the  Potowute  Bwer^ai  Wu$hingtan,  D.  C,  ppemed 
Xwemher  25, 1890,  ig  Lieut.  Col,  Foter  C.  JSai%»,  Corp§  of  EnginoerM.-^ontinxuod. 

WASHINGTON  CHANNSL-MO,000  CUBIC  YARDS. 


No. 

Bidder. 

Price 

per 

cable 

yard. 

Amount 

Cdmmonoe. 

Do 
monUily. 

Complete. 

2 
3 

Jolm  H.  KoNee,  Washington,  D.  C 

Alahama  Dredging  and  Jetty  Com- 
pany, Mobile,  Ala. 

Omt». 

C   *14 

$70,000 
77.500 
72,500 

May    1,1891 
May    1,1891 
April  1,1891 

40,000 
40,000 

Dec  3U 1898. 
Do. 

8  iiMkiitKa. 

*  Uuitod  Statea  to  conatmct  and  maintain  embankments  and  waste  weirs. 

t  Contractor  to  oonstroct  and  maintain  embankments  and  waste  weixa,  as  required  by  specificatioBS. 

*t  Bottom  to  be  found  with  lead  line  in  both  cases. 

Contract  entered  into  with  Alabama  Dredging  and  Jetty  Company,  under  date  of 
December  17«  1890. 


Abstract  of  proposals  for  dredging  in  the  Eastern  Branch  of  ike  Poiomae  River,  at  JFask- 
ington,  2>.  C,  opened  at  Washington,  D.  C,  Fehmarg  24, 1891,  bg  Lieut,  Col.  Peter  C. 
Mains,  Corps  of  Engineers. 


No. 

Bidder. 

Price 

per 

cubic 

yard. 

Amount 

Commence. 

Complete^ 

1 

Trank  C  Somem.  Camden,  N.  J*.,... 

Omts. 

21 

21 
20 

121,000 
18,750 
21,000 
20,000 

May    1,1891 
Sopt   1,1891 
May    1.1891 
Jane  1,1891 

Sept  30, 1891 
Jan.     1, 1883 
Dec  81,1891 
Deo.     1,1891 

2 
3 

Baltimore  Dredging  Co.,  Baltimore,  Md 

Atlas  Dredeinir  Co.,  Wilminirton,  Del 

4 

Thomas  P.  Monzan.  Wasbinirton.  D.  C 

All  bids  were  rejected. 


Abstract  of  proposals  for  dredging  in  Potomac  Biver  at  Washington,  D,  C,  opened  at  Wash* 
ington,  D,  C,  MayJ^,  1801,  by  Lieut.  Col,  Peter  C,  Haiits,  Corps  of  Engineers. 


VIRGINIA  CHANNSL. 


No. 

Bidder. 

Class  A,  400,000 
cubic  yards. 

Class  B,  100,000 
cubic  yards. 

Commence. 

Comnlete. 

Price. 

Amount. 

Price. 

Amount 

1 

John  H.  McNee,  Washington, 

D.C. 
Prank  C.  Somers,  Camden,N.  J. 
Alabama  Dredging  and  Jetty 

Co..  Mobile,  Ala 

CenU, 
16 

$64,000 
"*64,'oo6' 

CetiU. 

Aug.  1,1891 

Sept  1,1891 
Nor.    1,1891 
do 

Oot     1,1881 

Deo.  15,1891 
June  80, 1891 
Do. 

2 

a 

9ft 

19,900 

11 

11,000 

V    •••••• 

All  bids  were  rejected. 

BASTEKN  BRANCH— 100,000  CUBIC  YARDS. 


No. 

Price. 

Amount. 

Commence. 

Complete. 

2 

Fnmk  C.  Somers,  Camden.  N.  J 

Cents. 

$17,900 

Sept  1,1891 

Dec.  81,188] 

Cotttraot  entwca  inii)  with  Frauk  C.  Somers,  nodor  aat«  of  Juae  10, 1891. 
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Ahstract  of  proposals  for  furnishing  Imilding  stone  on  Potomac  Biver  improvement  at 
fFashington,  b.  C,  opened  June  1, 1891,  at  Washington,  D,  C,  hy  Lieut,  Col,  Feter  C. 
Hains,  Corps  of  JSngineers, 

12,000  CUBIC  YAKDS. 


So. 

Bidder. 

Price. 

Amoont. 

1 

"W.  H.  Mobler,  Washiiurton.  D.  C 

♦1.70 

t20,4t)0 

Contrftct  entered  into  with  W.  H.  Mohler,  under  date  of  June  15, 1891. 


Abstract  of  proposals  for  dredging  in  the  Potomao  Biver,  at  Washington,  D.  C„  opened 
June  25, 1891,  hy  Lieut,  Col,  Peter  C,  Sains,  Corps  of  Engineers, 

ESTIMATBD  QUA2TTITT,  400,000  CUBIC  TABDS. 


Ko. 

BiddAT. 

Price  per 
onUoyard. 

Amount 

Commence. 

Dredffe 
montluy. 

Complete. 

1 
Z 

Frank  C  Somers,  Camden,  N.  J. 
Alabama  Dredeing  and  Jetty 
Company,  Mobile,  Ala. 

Cents. 
iH 

17 

162,000 
68,000 

Aug.  15, 1891 
Nov.    1,1891 

Cfubieyardn. 
40,000 
40,000 

Jnly  31.  1692 
Nov.  30,  1892 

Contract  awarded  Frank  C.  Somers. 


Ahstraot  of  contracts  for  improving  Potomao  Biver  in  the  vicinity  of  Washington,  D.  C, 

in  force  during  the  fiscal  year  ending  June  SO,  1891, 


Ko. 

Contaractor. 

Date  of 
contract. 

Subject  of  con- 
tract. 

Price. 

•1 
2 

3 
4 
6 

Frank  C.  Somers,  Camden,  N.  J 

Alabama  Dredging  and  Jetty  Com* 
pany.  Mobile,  Ala. 

Fnnk  C.  Somers,  Camden,  N.  J 

W.  H.  Mohler,  Washington,  D.  C 

Frank  C.  Somers,  Camaen,  N.  J 

Jan.  21,1890 
Dec.  17,1890 

June  10, 1891 
June  15, 1801 
Jnly    7,1891 

Dredging 

....do 

...do 

Building  stone.. 
Dredging 

20  cents  per  cubic  yard. 
14|  cents  per  cubic  yard. 

17.9  cents  per  cubic  yard. 
$1.70  per  cubic  vara. 
154  cents  per  cuoic  yard. 

•Completed. 


COMMBBCIAL  STATISTICS. 


Receipts  and  shipments. 


Calendar  year. 


1887 
1888 
1889 
1890 


CoaL 


T<mt. 
264,947 
240,636 
*92,511 
72,089 


Ice. 


TonM. 
120.237 
108, 421 
115,506 
135,552 


Lumber. 


Tom. 
37,044 
45, 101 
41, 407 
69,604 


Sand. 


Tont. 

60.000 

60,000 

75,000 

75,000 


Wood. 


Tvns. 

52,419 

33,040 

35,351 

48,457 


Miscel- 
laneous. 


Tom. 
04,825 
104,177 
128,905 
118,994 


Total. 


Tont. 

618,972 

581,575 

488^680 

619,690 


*V»  iMUsg  oir  j»  wsX  U  da«  to  the  destrpcttoD  of  ti»e  Oli^MyMke  Mid  Obiv  CwMl, 
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Nimbfr  of  vmsds  of  variomt  olnum  orrtowi^  and  departimg. 


Steamers 

YeMeU 

Vessels      Bcrires 

dnwing 

dnwing 

drawing    dnwmg 

Galendio:  yMT. 

fh>m6  to 

tram  10  to!  from  4  to !  from  4  to 

ISfeet^ 

20  feet—  1 10  feet— 

10  feet— 

100  to  400 

300to],700<30tu300 

100  to  300 

tons. 

ton«. 

tons. 

tOBS« 

1887 

970 
710 

673 
525 

2,149 

1,588 

903 

1888 

2,821 

1889 

675 
006 

455 
491 

1,563 
1,572 

929 

1890 

286 

Feny  sad  local  imssenger  steamers  mre  not  included  in  the  aboTBu 
No  new  lines  of  tnuuportatioii  were  establiahed  during  1890. 


IMPROVEMENT  OF  POTOMAC  RIVER  AT  MOUNT  VERNON,  VIRGINIA* 

ORIGINAJL  CONDITION, 

Mount  Yemon  is  situated  on  the  Virginia  shore  of  the  Potomac  Eiver, 
14J  miles  below  Washington,  D.  0.  The  only  convenient  means  of  ac- 
cess for  visitors  is  by  the  steamer  which  runs  between  Washington  and 
Mount  Vernon,  landing  at  the  wharf  on  the  Mount  Vernon  estate.  Be- 
tween this  wharf  and  the  navigation  channel  of  the  Potomac  Biver,  a 
distance  of  about  1,900  feet,  are  flats  on  which  the  depth  was  originally 
but  4  feet  at  low  tide.  Great  difficulty  was  often  experienced,  in  con- 
sequence, in  making  landings  even  with  the  light-draft  steamer  for- 
merly in  use,  and  during  low  tides,  caused  by  northwest  winds,  passen- 
gers were  frequently  obliged  to  land  in  boats. 

PLAN  OF  IMPROVEMENT. 

The  original  project  provided  for  the  dredging  of  a  channel  150  feet 
wide,  and  from  6  to  7  feet  deep  at  low  tide,  between  the  main  channel 
of  the  Potomac  River  and  the  Mount  Vernon  wharf,  with  a  turning 
basin  at  the  wharf,  having  a  radius  of  150  feet.  The  estimated  cost  of 
this  work  was  $14,000.  £i  1888,  the  project  was  amended  so  as  to  pro- 
vide for  a  channel  200  feet  wide  and  from  9  to  10  feet  deep,  with  a  turn- 
ing basin  of  200  feet  radius.  The  revised  estimate  for  the  total  cost  of 
the  amended  project  was  $26,000. 

WORK  DONE  AND  RESULTS  OBTAINED. 

Under  appropriations  of  March  3, 1879,  amounting  to  $4,000,  June 
14, 1880,  amounting  to  $3,000,  and  March  3, 1881,  amounting  to  $1,500, 
a  channel  145  feet  wide  and  from  7  to  9  feet  deep  was  dredged  through 
the  flats.  Work  under  the  last-named  appropriation  was  closed  Sep- 
tember 15, 1882.  Operations  were  then  suspended  for  want  of  funds, 
until  August  11, 1888,  when  $6,000  were  appropriated.  In  the  mean 
time  the  channel  had  fiUed  in  considerably.  The  appropriation  of  Au- 
gust 11, 1888,  was  applied  to  deepening  a  part  of  the  existing  channe" 
to  a  depth  of  from  9  to  12  feet,  and  to  the  enlargement  of  the  turning 
basin  t<)  a  width  of  360  feet.  On  July  10, 1890,  this  work,  which  hat 
been  in  charge  gf  Mr.  S,  T,  Abert,  U,  S.  agent^  was  transfcned  to  mj 
charge, 
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The  river  and  harbor  act  approved  September  19, 1890,  appropriated 
$2,500  to  eomplete  the  work,  and  subsequent  operations  have  been  con- 
ducted with  this  end  in  view. 

Proposals  for  dredging  were  invited  and  the  following  bids  received 
February  21, 1891. 

The  Baltimore  Dredging  Comnanyy  Baltimore,  Md.,  at  12.75  cents $1, 912, 50 

Atlas  Dredging  Company,  Wilmington,  Del.,  at  12.5  cents 1, 875. 00 

Chester  T.  Caler,  Norfolk,  Va.,  at  13.75  cents 2,062.60 

Frank  C.  Somers,  Camden,  N.  J.,  at  11.5  cents 1,725.00 

The  contract  was  awarded  to  Frank  C.  Somers,  of  Camden,  N.  J.,  at 
11.5  cents  per  cubic  yard,  and  entered  into  March  10,  1891.  Work 
under  the  contract  was  commenced  March  28, 1891,  and  completed  May 
19,  1891.  The  dredging  consisted  in  widening  the  channel  on  the 
westerly  side,  and  in  enlarging  the  turning  basin,  the  depth  made  being 
8  feet  at  low  tide.  Upon  the  completion  of  the  work  the  channel  was 
155  feet  wide,  and  the  depth  from  8  to  10  feet  at  low  tide.  The  turning 
basin  had  a  radius  of  180  feet,  with  a  like  depth  of  from  8  to  10  feet. 
The  amount  of  dredging  was  12,846  cubic  yards,  which  was  removed  in 
scows. 

FUTUBE  OPEEATIONS. 

The  channel  has  now  sufficient  dimensions  for  navigation^  and  no 
further  work  is  recommended. 

APPROPRIATIONS. 

The  following  appropriations  have  been  made: 

March  3, 1879 $4,000 

June  14,  1880 3,000 

March3,  1881 1,500 

AugoBtll,  1888 6,000 

September  19, 1890 2,500 

17,000 

Money,  statement 

Amonnt  appropriated  by  act  approved  September  19,  1890 $2, 500. 00 

June  30, 1891,  amonnt  expended  dnriiig  fiscal  year 1, 997. 14 

July  1,  1891,  balance  unexpended 502.86 

July  1,1891,  outstanding  liabilities 502.86 


COMMERCIAL  STA'nSTICS. 


The  traffic  is  almost  entirely  a  passenger  one,  the  freigiiting  being  only  the  inci- 
dental local  trade.  The  improvement  has  permitted  the  use  of  a  larger  steamboat, 
which  carried  to  Mount  Vernon,  during  the  calendar  year  1890,  about  35,000  people. 


J  3. 

IMPEOVEMENT  OF  OCCOQUAN  CREEK,  VIRGINIA. 

ORIGINAL  CONDITION. 

Occoqnan  Creek  is  a  tributary  of  the  Potomac  River  which  it  enters 
about  25  miles  below  Washington,  D.  C.  The  stream  is  navigable  from 
its  month  at  Sandy  Point  to  the  town  of  Occoquan,  a  distance  of  4  miles. 
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Kavigation  was  obstructed  by  four  bars  whicli  were  improved  between 
1873  and  1880  by  dredging  and  dike  construction,  so  as  to  secure  a 
navigable  depth  of  about  6  feet  at  low  tide.  Four  appropriations  were 
made  firom  1873  to  1878,  amounting  to  $25,000,  and  in  1880  the  improve- 
ment was  regarded  as  corayileted. 

In  compliance  with  the  provisions  of  the  river  and  harbor  act  of  Au- 
gust 11, 1888,  a  new  survey  of  the  creek  was  made  in  1889  by  Mr.  S.  T. 
Abert,  United  States  agent.  The  condition  of  the  several  bars  at  that 
date  was  as  follows: 

Lower  Mudj  about  3.5  mQes  below  Occoquan.  This  bar  had  a  least 
depth  of  about  3  feet  and  a  length  of  about  4,000  feet.  The  former 
dredged  channel  was  found  to  have  filled  in. 

Upper  Mudj  about  2.25  miles  below  Occoquan.  This  bar  is  about 
2,000  feet  long.  The  channel  dredged  in  1874-'75  was  found  to  have 
maintained  it^  original  dimensions,  the  width  being  about  50  feet  and 
the  depth  from  5  to  6  feet 

Sa/nd  Bar  J  about  half  a  mile  below  Occoquan.  The  channel  formerly 
dredged  here  had  filled  in,  the  least  depth  being  4.2  feet. 

Occoquan  Bar^  a  sand  bar  opposite  Occoquan.  This  is  a  short  bar, 
with  a  least  depth  of  4  feet,  the  dredged  channel  having  filled  in. 

PLAN  OF  IMPROVEMENT. 

The  depth  desired  for  navigation  was  6  feet  at  low  tide.  Mr.  Abert 
proposed  in  his  report  upon  the  survey  to  secure  this  depth  by  dredg- 
ing channels  8  feet  deep  and  from  100  to  150  feet  wide,  and  by  the  con- 
struction of  dikes  at  an  estimated  cost  of  $91,250.  (Report  of  Chief  of 
Engineers,  1890,  pages  1089-1096).  On  September  19,  1890,  an  appro- 
priation of  $10,000  was  made  for  the  new  improvement,  for  which  the 
following  project  was  approved  December  5, 1890. 

Lower  Mud. — ^A  channel  6  feet  deep  to  be  dredged,  the  "  upper  sec- 
tion'' for  about  2,500  feet  below  Taylor's  Point,  to  be  100  feet  wide,  the 
material  to  be  deposited  on  the  west  side  of  the  channel,  and  the  re- 
mainder of  channel  or  "  lower  section  "  to  be  150  feet  wide,  the  material 
to  be  removed  in  scows. 

Upper  Mud. — A  channel  100  feet  wide  and  6  feet  deep  to  be  dredged, 
the  material  to  be  deposited  on  the  east  side  of  the  channel,  and  the 
embankment  so  formed  connected  with  the  left  bank  by  a  dike. 

Sand  Bar, — ^A  channel  100  feet  wide  and  6  feet  deep  to  be  dredged, 
and  sheet-pile  dikes  constructed  to  maintain  the  dredged  channel. 

Occoquan  Bar. — ^A  channel  100  feet  wide  and  6  feet  deep  to  be  dredged, 
and  a  sheet-pile  dike  constructed  to  maintain  the  depth. 

The  estimated  cost  of  this  project  was  $45,000. 

WORK  DONE  AND  RESULTS  OBTAINED. 

Bids  were  invited  for  dredging  at  the  Lower  Mud,  under  the  appro- 
priation of  $10,000,  made  September  19, 1890,  and  the  following  received 
February  21, 1891 : 


Baltimore  Dredjfinjr  Company,  BHltimoi-e,  ^fil 

Chester  T.  C.iler,  Norfolk,  V'a 

D.  McConville,  WashiTigtoii,  D.  C 

Frank  C.  Somers,  Camden,  N.  J 


In  8C0W8. 


CmU. 
18.1 
19.5 
14.5 
18.0 


Inplaoe. 


Cents. 
18.1 
22.0 
10.5 
18.0 


Amonnt 


$8,32 
8,69 
6,19 


« 
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The  contract  was  awarded  to  D.  McConville,  Washington,  D.  C,  at 
the  following  prices: 

Upper  section. — ^]Vf  aterial  dredged  and  deposited  on  the  sides  of  the 
channel,  10.5  cents  per  cubic  yard,  measured  in  place. 

Lower  section. — ^Material  dredged  and  removed  in  scows,  14.5  centos 
per  cubic  yard,  measured  in  scows. 

The  contract  was  entered  into  March  23, 1891.  Dredging  was  com- 
menced May  8, 1891,  and  was  in  progress  at  the  close  of  the  fiscal  year, 
June  30, 1891.  The  channel  to  be  dredged  through  this  bar  under  the 
present  contract  will  be  6  feet  deep  and  about  100  feet  wide.  On  June 
30, 1891,  the  upper  section  had  been  dredged  to  the  depth  of  6  feet  for 
a  width  of  62  feet  and  a  total  length  of  3,700  feet. 

FUTURE  OPERATIONS. 

The  work  remaining  to  be  done  under  the  project  is  the  improvement 
of  the  Upper  Mud,  the  Sand  Bar,  and  the  Occoquan  Kar,  the  estimated 
cost'  being  $35,000. 

APPROPRIATION. 

The  following  appropriation  has  been  made  for  the  new  project: 

September  19, 1890 $10,000 

COIOIERCIAL  STATISTICS. 

Efforts  were  made  to  obtain  commercial  statistics,  but  the  reports 
received  were  so  inaccurate  and  misleading  that  they  could  not  be  used. 

Ocooqaan  Creek  is  in  the  collection  district  of  Alexandria,  which  is  also  the  nearest 
IK>rt  of  entry.    The  nearest  light-honse  is  at  Fort  Washington,  Md. 

Money  statement. 

Amonnt  appropriated  by  act  approved  September  19, 1890 $10, 000. 00 

Jnne  30, 1891,  amonnt  expended  during  fiscal  year 1, 605. 01 

•  — .... 

Jitly  1, 1891,  balance  unexpended 8,394.99 

•July  1, 1891,  outstanding  liabilities $150. 00 

July  1. 1891,  amount  covered  by  uncompleted  contracts 4, 345. 36 

4, 495. 36 

July  1,1891,  balance  available 3,899.63 

{Amount  (estimated)  required  for  completion  of  existing  project 35, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1893    35, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


J  4. 

IMPROVEMENT  OF  AQUIA  CREEK,  VIRGINIA. 

ORIGINAL  CONDITION. 

Aquia  Creek  is  a  tributary  of  the  Potomac  Eiver,  which  it  enters  41 
miles  below  Washington,  D.  C.  The  stream  is  navigable  to  Wharton 
Landing,  about  7J  miles  above  the  mouth.  The  upper  part  of  the  creek 
has  a  well-defined  channel,  with  a  width  of  from  60  to  200  feet,  while  the 
depth  was  originally  from  2  to  17  feet.    At  a  point  called  the  K arrows, 
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alK)ut  4J  miles  abov^e  the  month,  the  stream  suddenly  expands  into  a 
wide  bay  i*ix>m  1,000  to  G,0(X)  feet  wide,  forming  a  ccmtinuons  shoal^on 
^hich  tiio  depth  i^anged  generally  ft-om  2  to  rl  feet,  inereasinp:  near  the 
mouth  to  about  7  feet.  About  3  miles  above  the  mouth  the  creek  is 
crossed  by  a  trestle  bridge  of  the  Eichmond,  Fredericksburg  and  Po- 
tomac Kailroad.    The  bridge  is  provided  with  a  draw  28  feet  wide. 

Between  1872  and  1878  $10,000  was  appropriated  by  Congress  and 
expended  in  dre<lging  a  channel  through  shoal  jwrtions  of  the  creek,  be- 
tween Davis  Point  (about  one-third  of  a  mile  below  the  railroad  bridge) 
and  Wharton  Landing,  the  channel  being  from  40  to  50  feet  wide  and 
from  4  to  5  feet  deep  at  low  tide. 

A  new  survey  of  the  creek  w^as  authorized  by  the  river  and  harbor 
act  of  August  11, 1888,  and  made  in  1889,  under  the  direction  of  Mr.  S. 
T.  Abert,  U.  S.  agent.  The  channel  formerly  dredged  was  found  to  be 
about  40  feet  wide  and  from  4  to  5  feet  deep  between  the  railroad  bridge 
and  the  Narrows.  Below  the  railroad  bridge  and  in  the  upper  part  of 
the  creek  near  Wharton  Landing,  it  had  fiUed  in.  Dent  Landing,  about 
three-quarters  of  a  mile  below  Wharton  Landing,  wa«  regarded  as  the 
highest  point  to  which  navigation  could  be  maintained,  except  at  great 
expense.  The  obsti-uctions  to  navigation  below  Dent  Landing  were  the 
long  shoal  of  soft  mud  between  the  mouth  and  the  Narrows,  on  wliich 
the  depth  ranged  from  2  to  4  feet,  a  short  bar  at  the  mouth  of  Austen 
Creek  with  a  raling  depth  of  4  feet,  and  a  wreck  at  Coal  Landing. 

PLAN  OF  IMPROYEMENT, 

In  the  report  on  the  survey  (Report  of  Chief  of  Engineers,  1890, 
pages  1090-1103),  Mr.  Abert  proposed  a  channel  150  feet  wide  and  8  feet 
deep  between  the  mouth  and  the  Narrows,  and  a  channel  80  feet  wide 
and  8  feet  deep  through  the  bar  at  the  mouth  of  Austen  Creek.  He 
proi)08ed  to  deposit  the  dredged  material  in  banks  on  each  side  of  the 
channel,  the  clear  space  between  the  banks  below  the  railroad  bridge 
to  be  from  1,100  feet  to  1,500  feet.  The  estimated  cost  of  this  plan  of 
improvement  was  $101,278.  , 

On  September  19,  1890,  Congress  appropriated  $10,000  for  this 
work,  which  was  assigned  to  my  charge.  Upon  examination  of  this 
creek,  neither  the  character  of  its  navigation  nor  the  amount  of  its 
trade  seemed  to  warrant  so  large  an  exi)enditure  as  was  proposed  in 
Mr.  Abert's  report.  Six-foot  navigation  was  regarded  as  sufficient  to 
give  all  the  relief  needed  to  navigation  at  the  present  time,  leaving  the . 
subject  of  greater  depth  for  ftiture  action,  if  trade  were  developed  by 
this  improvement.  The  deposit  of  material  near  the  cut  was  regarded 
as  unobjectionable  for  the  greater  part  of  the  distance  between  the 
railroad  bridge  and  the  Narrows,  but  below  the  railroad  bridge 
embankments  formed  as  proposed  would  be  obstructions  to  sailing 
vessels. 

The  following  project  for  the  work  was  approved  December  4, 1890: 
A  channel  80  feet  wide  and  6  feet  deep  to  be  dredged  between  the 
mouth  and  the  Narrows,  at  an  estimated  cost  of  $40,000,  the  material 
dredged  below  the  railroad  bridge  to  be  removed  in  scows,  and  that 
above  the  bridge  for  the  most  part  to  be  deposited  on  the  sides  of  the 
channel.    The  proposed  work  above  the  Narrows  was  omitted. 

WORK  DONE  AND  RESULTS   OBTAINED. 

Proposals  for  dredging  under  the  appropriation  of  $10,000  made  Sep- 
tember 19, 1890,  were  invited  by  public  adv^ertisement  under  date  of 
January  20, 1891.    The  work  offered  was  the  dredging  of  the  channel 
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between  Davis  Point  and  the  Narrows,  a  part  of.  the  dredgings  to  be 
dei>osited  on  the  side  of  the  channel  and  a  pai*t  to  be  removed  in 
scows.    The  following  bids  were  received  Febmary  21, 1891 : 


Bidder. 


Baltimore  Dredginff  CompanY,  Baltimore,  Md. 
Prank  C.  Somers,  Camden,  Si.  J 


Price  per cnbic  yard. 


In  place. 


OenU. 
19 
18 


In  SCOW6. 


Centt. 
19 
18 


Amount. 


$8,930 
8,400 


The  prices  were  regarded  as  too  high,'  and  all  of  the  bids  were  re- 
jected. The  high  prices  seemed  to  be  due  in  part  to  the  narrow  draw, 
which  would  prevent  the  passage  of  any  but  th^  smallest  class  of 
dredges.  The  dredging  below  the  bridge  was  then  offered  for  contract, 
the  material  to  be  removed  in  scows  and  deposited  in  the  Potomac*. 
River  about  3J  miles  from  the  place  of  dredging.  The  following  bids 
were  received  May  20, 1891 : 

Frank  C.  Somers,  Camden^  N.  J.,  12^  cents  per  cu.  yd $6,250 

Thomas  P.  Morgan,  Washington,  D.  C,  20  cents  per  ou.  yd 10, 000 

The  contract  was  awarded  to  Frank  0.  Somers,  of  Camden,  N.  J., 
and  entered  into  May  28, 1891.  Work  was  commenced  June  11, 1891, 
at  the  6-foot  curve  near  Thorny  Point,  and  at  the  close  of  the  fiscal 
year  ending  June  30,  1891,  was  still  in  progress.  At  that  date  the 
channel  had  been  dr^ged  to  the  full  width  of  80  feet  for  a  length  of 
about  2,670  feet,  the  depth  being  6  feet  at  low  tide. 

FUTURE   OPERATIONS. 

The  funds  now  available  will  complete  the  proposed  channel  through 
"the  shoaler  parts  of  the  creek  below  the  railroad  bridge.  The  future 
work  proposed  is  the  completion  of  the  channel  between  the  mouth  of 
the  creek  and  the  Narrows,  the  estimated  cost  being  ^0,000. 

APPROPRIATIONS. 

The  following  appropriation  has  been  made  for  the  new  work: 

September  19, 1890 , $10,000 

COMMERCIAL  STATISTICS. 

Efforts  were  made  to  obtain  commercial  statistics,  but  the  reports 
received  were  so  inaccurate  and  misleading  that  they  could  not  be  used. 

Aqoia  Creek  is  in  the  coUection  district  of  Alexandria,  which  is  the  nearest  port 
of  entry.    Nearest  light-honse,  Cedar  Point,  Md. 

Money  statement. 

Amount  appropriated  by  act  approved  September  19,  1890 $10, 000 

June  30, 1891,  amount  expended  during  fiscal  year 500 

July  1,  1891,  balance  unexpended 9,500 

July  1, 1891,  outstanding  liabilities $150 

July  1, 1891,  amount  covered  by  uncompleted  contracts 6, 250 

6,400 

July  1, 1891,  balance  available 3,100 

{Amount  (estimated)  required  for  completion  of  existing  project 30, 000 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1893  15, 000 

Submitted  in  compliance  with  requirements  of  sections  ^  of  river  and 
harbor  acts  of  1866  and  1867. 
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J  5. 

IMPROTEMEN^r  OF  HARBOR  AT  BRETON  BAY,  MARYLAND. 

ORIGINAL  CONDITION. 

Breton  Bay  is  a  tidal  estuary  of  the  Potomac  River,  which  it  enters 
82  miles  below  Washington,  D.  0.  The  bay  is  about  6  miles  long,  and 
well  landlocked.  Fifteen  feet  of  water  can  be  carried  up  the  bay  for  a 
distance  of  4  miles,  and  9  feet  for  a  distance  of  5  miles.  In  1874  the 
navigation  was  obstructed  by  a  shoal  at  the  head  of  the  bay,  extending 
from  the  9-foot  curve  to  the  Leonardtown  Wharf,  a  distance  of  about  1 
mile,  the  least  depth  on  the  shoal  being  5  feet  at  low  tide.  The  ma- 
terial composing  the  shoal  was  soft  mud. 

PLAN  OF  IMPROVEMENT. 

The  original  project,  adopted  in  1878,  provided  for  dredging  a  chan- 
nel 150  feet  wide  and  9  feet  deep  from  the  9-foot  curve  in  Breton  Bay 
to  the  Leonardtown  Wharf,  with  a  turning  basin  for  steamboats  at  the 
wharf  400  feet  wide  and  600  feet  long,  at  an  CvStimated  cost  of  $30,000. 
In  1885  the  project  was  amended  so  as  to  provide  for  a  channel  200  feet 
wide  and  10  feet  deep,  the  turning  basin  to  be  800  feet  long  and  400 
feet  wide.    The  estimated  total  cost  of  the  amended  project  was  $49,000. 

In  1890  the  original  project  was  resumed,  a  width  of  150  feet  and 
depth  of  9  feet  being  deemed  sufficient  to  furnish  all  the  facilities  needed 
by  navigation  at  the  present  time. 

WORK  DONE  AND  RESULTS  OBTAINED. 

From  June  18, 1878,  to  August  11, 1888,  eight  appropriations  were 
made,  ranging  fi-om  $3,000  to  $6,500,  and  aggregating  $32,500.  This 
sum  was  applied  to  dredging  185,429  cubic  yards  of  material  at  rates 
ranging  from  10  to  18  cents  per  cubic  yard."  On  March  2, 1889,  when 
work  was  closed  under  the  appropriation  of  August  11, 1888,  the  basin 
at  the  upper  end  of  the  channel  was  645  feet  long  and  370  feet  wide. 
From  the  lower  end  of  the  basin  the  channel  was  150  feet  wide  for  a 
distance  of  1,870  feet,  and  for  a  further  distance  of  1,380  feet  around 
the  turn  at  Buzzard  Point  the  width  varied  from  185  to  280  feet.  The 
depths  varied  from  8.5  to  14.6  feet.  Ko  dredging  had  been  done  be- 
tween the  lower  end  of  the  turn  at  Buzzard  Point  and  the  9-foot  curve 
in  the  bay. 

On  July  10, 1890,  the  work  was  transferred  to  my  charge  by  Mr.  8.  T. 
Abert,  United  States  agent.  The  river  and  harbor  act  approved  Sep- 
tember 19, 1890,  appropriated  $5,000  for  this  work.  This  sum  will  be 
sufficient  to  complete  the  work  called  for  by  the  original  project,  and 
will  be  expended  with  that  object  in  view. 

Bids  for  dredging  were  invited,  and  the  following  received  February 
21,  1891 : 

Baltimore  Dredging  Company,  Baltimore,  Md.,  at  12.5  cents  per  cu.  yd ..--..  $3,  OOC 

Chester  T.  Caler,  Norfolk,  Va. ,  at  15  ceuts  per  cu.  yd 3, 60C» 

George  C.  Fobes  &  Co.,  Baltimore,  Md.,  at  14  cents  per  cu.  yd 3, 360 

Frank  C.  Somers,  Camden,  N.  J.,  at  13.5  cents  per  cu.  yd 3^240 

The  contract  was  awarded  to  the  Baltimore  Dredging  Conjpany,  of 
Baltimore,  Md.,  at  12.5  cents  per  cubic  yard,  and  entered  into  March  9 
1891.    Dredging  was  commenced  June  15, 1891,  and  at  the  close  of  the 
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fiscal  year  was  still  in  progress.  Under  this  contract  the  channel  wiU 
be  dredged  150  feet  wide  and  9  feet  deep  trom  the  9- foot  curve  in  Breton 
Bay  to  the  turn  at  Buzzard  Point:  allj  lumps  will  be  removed.  If  the 
available  amount  of  dredging  will  permit  the  channel  will  be  further 
widened  at  the  turn  to  facilitate  the  passage  of  steamers. 

PUTUBE  OPERATIONS. 

The  existing  project  will  be  completed  with  the  ftinds  now  available, 
and  will  afford  aU  the  facilities  which  the  navigation  requires  at  the 
present  time.  Should  the  trade  increase  in  the  future  the  question  of 
increased  dimensions  of  channel  will  be  worthy  of  consideration,  but  at 
present  no  further  appropriations  are  recommended.      , 

APPROPRIATIONS. 

The  following  appropriations  have  been  made: 

June  18, 1878 $5,000 

March  3, 1879 v 4,000 

June  14, 1880 3,000 

March  3. 1881 3,000 

August  2, 1882 .-. 6,000 

Julys,  1884 3,000 

August  5, 1886 6,500 

August  U,  1888 3,000 

September  19, 1890 6,000 

37,500 

The  work  is  in  the  collection  district  of  Annapolis;  nearest  light-house^  Blackis- 
ton  Island. 

OOMMEROIAL  STATISTICS. 

Ko  reliable  statistics  for  the  year  1890  conld  be  obtained. 

Money  statement 

Amount  appiopriated  by  act  approved  September  19, 1890 $5, 000. 00 

June  30^  1891,  amount  expended  daring  fiscal  year 517.79 

July  1, 1891,  balance  unexpended 4, 482. 21 

July  1, 1891,  outstanding  liabilities $200.00 

July  1|  1891,  amount  covered  by  uncompleted  contracts 3, 000. 00 

3, 200. 00 

July  1, 1891,  balance  available 1,282.21 


J  6. 

IMPROVEMENT  OF  NOMINI  CREEK,  VIRGINIA. 

ORIGINAL  CONDITION. 

Komini  Greek  is  an  important  tributary  of  the  Potomac  Eiver,  which 
it  enters  about  82  miles  below  Washington,  D.  0.  At  the  date  of  the 
survey  .preliminary  to  the  inception  of  the  improvement  (1872),  its  nav- 
igation was  obstructed  by  a  bar  of  oyster  shells  and  sand  at  its  mouth, 
over  which  but  3  feet  could  be  carried  at  low  tide.    The  dangers  and 
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diflBcnlties  of  passiug  the  bar  were  still  further  inrreai^ed  by  strong 
cross  tidal  currents  just  inside  the  mouth  at  White  Point.  After  piu^s- 
ing  the  bar  a  wide  and  navigable  stream  is  found  in  which  8  feet  can 
be  carried  for  about  4  miles  to  Nomini  Ferry,  while  5  feet  can  be  car- 
ried for  about  6  miles  above  the  mouth. 

PLAN  OP  IMPROVEMENT. 

The  original  project  adopted  in  1873  provided  for  dredging  a  channel 
through  the  bar  100  feet  wide  and  9  feet  deep  at  low  tide,  with  side 
slopedof  2to  l,atan  estimatedcost  of  .*20,(>00.  The  project  was  amended 
in  1879  by  increasing  the  width  to  150  feet  in  order  to  meet  the  demands 
of  increased  trade.  In  1885  the  project  was  again  modified  so  as  to  pro- 
vide for  a  channel  200  feet  wide  and  9  feet  deep,  and  also  for  di^dgiug 
a  training  channel  and  the  construction  of  training  dikes.  The  total 
cost  of  this  amended  project  was  placed  at  5^(>2,5(M).  In  1888  this  esti- 
mate was  increased  to  $72,500,  the  channel  having  deteriorated  during 
the  suspension  of  work  from  1883  to  1889.  Owing  to  tlie  position  of  the 
channel,  exposed  to  north  and  northwest  winds  and  to  cross  tidal  cur- 
rents, it  is  difficult  to  secure  any  permanent  or  satisfactory  results. 
The  deterioration  of  the  channel  outside  White  Point  is  believed  to  be 
largely  due  to  material  stirred  up  by  northwest  \^inds  and  carried 
into  the  channel  by  the  ebb  and  flood  currents  of  Currioman  Bay.  In 
order  to  maintain  the  channel  and  prevent  this  injurious  action,  the 
project  was  modified  in  1890  as  follows:  (1)  The  dredged  channel  to  be 
9  feet  deep  and  150  feet  wide,  this  width  being  deemed  sufficient  for 
navigation  and  more  likely  to  hold  its  depth.  (2)  Two  jetties  to  be  con- 
structed, one  from  White  Point  on  the  east  and  one  from  Cedar  Island 
on  the  west  of  the  dredged  channel,  to  extend  out  into  ^N^omini  Bay, 
parallel  to  the  channel.  (3)  Dikes  to  be  built  inside  White  Point  to 
check  the  cross  currents,  but  the  training  channel  to  be  omitted.  It  is 
estimated  that  this  modified  project  can  be  completed  at  a  total  cost  of 
$72,500,  which  was  the  amount  of  the  revised  estimate  of  1888  for  a  200- 
foot  channel. 

WORK  DONE  AND  RESULTS  OBTAINED. 

From  March  3, 1873,  to  August  2, 1882,  seven  appropriations  were 
made  ranging  from  $2,000  to  $10,000,  and  aggregating  $32,500.  These 
appropriations  were  applied  to  dredging  a  channel  through  the  bar, 
which  at  the  close  of  work  in  1883  was  100  feet  wide,  9  feet  deep, 
and  4,400  feet  long.  Operations  were  then  suspended  until  1889,  when 
an  appropriation  of  $5,000  made  August  11,  1888,  was  expended  in 
widening  and  deepening  the  channel  outside  White  Point,  which  had 
partly  filled  in  during  the  cessation  of  work.  The  river  and  harbor  act  of 
September  19. 1890,  appropriated  $5,000  for  continuing  the  improve- 
ment. Bids  lor  dredging  in  accordance  with  the  modified  project  of 
1890  were  received  February  21,  1891,  as  follows: 

Baltimore  Dredging  Company,  Baltimoro.  Md.,  at  30  cents  per  cu.  yd $3,  300.00 

Fred.  L.  Somers,  Washington",  D.  C,  at  26.5  cents  per  cu.  yd 2,915.00 

Chester  T.  Caler,  Norfolk,  Va.,  at  27.25  cents  per  cu.  yd 2>  997. 50 

The  contract  was  awarded  to  Fred.  L.  Somers,  of  Washington,  D.  C^ 
at  26.5  cents  per  cubic  yard  and  entered  into  March  10,  1891.  Dredg- 
ing was  commenced  April  30,  1891,  and  coni])leted  June  19, 1891. 

Ten  thousand  nine  hundred  and  twenty-seven  cubic  yards  of  material 
were  removed  from  the  channel  at  and  outside  of  White  Point,  the 
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depth  made  being  9  feet  at  low  tide  and  the  width  150  feet  outside  of 
White  Point  and  130  feet  directly  at  White  Point.  The  dredged 
material  was  removed  in  scows,  and  deposited  in  Komini  Bay  near 
Kingcopsico  Point  The  dike  across  the  channel  to  Bushtield  Bay 
inside  White  Point  was  built  of  riprap  stone,  406  cubic  yards  having 
been  purchased  for  this  purpose.  , 

.    FUTURE  OPERATIONS, 

The  work  remaining  to  be  done  for  the  completion  of  the  project  is 
the  construction  of  the  jetties,  and  the  continuation  of  the  dredging  to 
150  feet  width  through  the  remainder  of  the  bar.  In  order  that  the 
work  may  be  done  within  the  estimates,  it  is  essential  that  the  appro- 
priations should  be  large  enough  to  complete  the  jetties  at  one  time. 
This  will  require  $20,000.  The  total  amount  needed  to  complete  the 
work  is  130,000,  and  this  can  be  profitably  expended  in  1  year. 

APPROPRIATIONS. 

The  following  appropriations  have  been  made: 

May  3, 1873 ^...- $10,000 

JiiBe23,  1874  '. f..--, 6,000 

March  3,  1875 -'- 5,000 

March  5,  1879 2,500 

June  14,  1880 5,000 

March  3,  1881.^ 2,000 

August  2,  1882 2,000 

August  11,  1888 5,000 

Septemher  19;  1890 5,000 

42,500 

Money  statement 

July  If  1890,  balance  unexpended $513.39 

Amount  appropriated  by  act  approved  September  19, 1890 5, 000. 00 

5, 513. 39 
June  30, 1891,  amount  expended  during  fiscal  year 2, 961. 28 

July  1,  1891,  balance  unexpended 2,552. 11 

July  1,  1891,  outstanding  liabilities $150. 00 

July  1,  1891,  amount  covered  by  uncompleted  contracts 1,  768. 05 

1 1, 918. 05 

July  1, 1891,  balance  available 634.06 

{Amount  (estimated)  required  for  completion  of  existing  project 30, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  line  30, 1893    30, 000. 00 
Submitted  in  compliance  >vith  requirements  ol  sections  2  of  river  and 
harbor  acte  of  18G6  aua  1867. 


COMMERCI.U.   STATISTICS. 

Tons. 

Tonnage  for  calendar  year,  1SS9 13,542 

1890 15,825 

No  new  lines  of  transportation  have  been  established,  but  it  is  reported  that 
freight  rates  have  been  reduced  one-half  since  the  work  was  commenced.  The  im- 
provement; wheo  completed,  will  permit  the  uac  of  larger  vcsaols. 
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mPBOVEMENT  OF  PATUXENT  KIVER,  MARIXAND. 

ORIGINAL  COITDITION. 

The  Patuxent  River  is  navigable  from  ite  month  at  Drum  Point,  on 
Chesapeake  Bay,  for  a  distance  of  about  46  miles,  as  far  as  Bristol, 
M<L  Vessels  drawing  from  10  to  12  feet  can  reach  Holland  Wharf, 
about  28  miles  above  the  mouth,  and  a  steamer  drawing  8.5  feet  when 
fully  loaded,  runs  up  to  BristoL 

Prior  to  the  commencement  of  the  improvement,  the  navigation  of 
the  upper  part  of  the  river  was  obstructed  by  2  bars,  (1)  Swann  Point 
Bar,  about  43  miles  above  the  mouth,  with  a  ruling  depth  of  7.8  feet, 
and  (2)  Bristol  Bar  at  Bristol,  with  a  least  depth  oflt*  the  steamboat 
wharf  of  7.6  feet,  and  4.2  off  the  county  wharf.  Two  other  bars  below, 
viz.  Pope  Shoal,  about  24  miles  above  the  mouth,  and  Warren  Reach 
Bar,  about  34  mUes  above  the  mouth,  were  mentioned  in  the  reiwrt  of 
the  preliminary  examination  as  worthy  of  survey,  but  they  ai)i>ear  to 
.offer  no  obstruction  to  the  present  standard  of  navigation. 

PLAN  OP  IMPROVEMENT. 

The  original  project  proposed  a  cut  200  feet  wide,  and  from  12  to  13 
feet  deep,  through  these  bars,  so  ai^  to  give  a  completed  channel  about 
100  feet  wide,  and  12  feet  deep  at  low  tide,  at  an  estimated  cost  of 
$80,000.  Under  this  project  a  channel  120  feet  wide  and  12  feet  deep 
was  dredged  at  Bristol  Bar.  Uipoix  examination  of  the  river  in  1890  it 
appeared  that  a  channel,  about  100  feet  wide  and  9  feet  deep,  at  Swann 
Point  Bar,  would  afford  all  the  facilities  that  the  existing  or  immedi- 
ately prospective  demands  of  commerce  would  require.  The  steamer 
navigating  the  upper  part  of  the  river  draws,  as  stated,  but  8.5  feet 
when  fiiUy  loaded,  but  is,  as  a  matter  of  fact,  never  fiilly  loaded  when 
passing  this  bar.  So  far  as  could  be  learned,  few  sailing  vessels  go  as 
high  up  as  Bristol,  and  none  drawing  as  much  as  9  feet.  The  project 
was  therefore  modified  so  as  to  provide,  in  addition  to  the  channel 
already  dredged  at  Bristol  Bar,  a  channel  at  Swann  Point  Bar,  about 
100  feet  wide  and  9  feet  deep,  to  be  supplemented  by  works  of  contrac- 
tion, if  these  should  afterward  be  found  necessary. 

WORK  DONE  AND  RESULTS  OBTAINED. 


• 


The  first  appropriation  was  made  August  11,  1888,  amounting  to 
$5,000,  which  was  applied  to  dredging  by  contract  at  Bristol  Bar.  A 
channel  12  feet  deep,  120  feet  wide,  and  794  feet  long,  was  dredged 
from  the  12-foot  curve  at  the  lower  end  of  the  bar  to  a  point  about  250 
feet  above  the  steamboat  wharf.  The  amount  of  dredging  was  18,295 
cubic  yards,  and  the  channel  was  completed  January  2, 1890, 

On  July  10,  1890,  this  work  was  transferred  to  my  charge  by  Mr.  S. 
T.  Abert,  TJ.  S.  agent.  In  the  river  and  harbor  act  of  September  19, 
1890,  an  appropriation  of  $6,000,  wa^s  made  for  this  improvement.  Pro- 
posals were  invited  for  dredging  at  Swann  Point  Bar,  under  the 
amended  project,  and  the  following  received  February  21, 1891: 

The  Baltimore  Dredgin  s  Company,  at  19.75  cents  per  cu.  y d $3,  d50 

Chester  T.  Caler,  Norfolk,  Va.,  at  23.5  cents  per  ou.  yd 4, 700 

^ftjik  C.  Somers,  Camden,  N.  J.,  at  20  cents yercu.  yd.,.T-tff  •••!. ••    *»060 
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The  contract  was  awarded  to  the  Baltimore  Dredging  Company  at 
19.75  cents  i)er  cubic  yard,  and  entered  into  March  9, 1891. 

Dredging  at  Swann  Point  Bar  was  commenced  April  9, 1891,  with 
one  dipper  dredge,  and  completed  June  4, 1891.  A  channel  9  feet  deep 
and  132  feet  wide  was  dredged  through  the  bar.  This  width  of  cutting 
will  give  a  bottom  width  of  folly  100  feet,  when  the  sides  of  the  channel 
have  assumed  their  natural  slope.  The  total  amount  of  dredging  was 
19,525.7  cubic  yards,  which  was  removed  in  scows.  The  dredged  chan- 
nel is  about  2,250  feet  long. 

FUTUBE  OPERATIONS. 

* 

The  work  already  done  on  this  river  is  suf&cient  for  its  present  trade 
and  navigation.  It  is  possible  that  works  of  contraction  may  be  re- 
quired to  maintain  the  channel  at  Swann  Point  Bar,  but  this  question 
can  only  be  determined  by  surveys  to  be  made  in  the  future.  If  the 
trade  of  the  river  should  increase  so  as  to  demand  deeper  draft  steamers 
and  vessels,  a  plan  of  improvement  corresponding  to  these  demands 
will  be  proposed,  but  at  the  present  time  no  further  appropriations  are 
recommended. 

APPROPRIATIONS. 

The  following  appropriations  have  been  made: 

AugHBtU,  1888 $5,000 

September  19, 1890 6,000 

11,000 

The  work  ia  in  the  collection  district  of  Annapolis.  Nearest  light-konse,  Drum 
Point,  Md. 

Money  statement 

July  1, 1890,  balance  unexpended $1.50 

Amount  appropriated  by  act  approved  September  19, 1890 6, 000. 00 

6,001.50 
July  30, 1891,  amount  expended  during  fiscal  year 4,816.66 

July  1, 1891,  balance  unexpended 1,184.84 

July  1, 1891,  outstanding  liabilities 150.00 

July  1,1891,  balance- available 1,034.84 


OOSOUERCIAL  STATISTICS. 

The  entire  trade  of  1889  was  reported  as  33,720  tons. 

One  line  of  steamers  trades  in  the  Patuxent  River,  and  during  the  calendar  year 
1890  is  reported  as  having  carried  16,982  tons.  From  25  to  50  sailing  vessels  are  said 
to  be  engaged  in  transporting  lumber,  ties,  wood,  oysters,  grain,  and  merchandise, 
but  the  quantity  so  carried  could  not  be  estimated. 

The  business  on  the  river  is  reported  as  being  unusually  small  during  1890,  owing 
to  the  total  failure  of  the  peach  crop  and  the  partial  failure  of  the  tobacco  crop, 
ibeee  being  the  most  important  productioos  9(  that  sectioi^  q{  coimtr^. 
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niPROVEMENT  OF  RAPPAHANNOCK  RIVER,  VIRGINIA. 

DESCRIPTION. 

The  Rappahannock  River  is  navi^al>le  from  itf^  month  in  Chesapeake 
Bay  to  Fredericksbm^g,  Va.,  a  distance  of  HK>  miles.  The  lower  part  of 
the  river  has  the  character  of  a  tidal  estuary,  the  width  varying  from  1 
to  3 J  miles.  The  niliug  depth  at  the  mouth  is  5  fathoms,  and  this  deptb 
holds  to  Jones  Point,  28  miles  above,  while  17  feet  can  be  carried  to 
withA  1  mile  of  Tai>pahannock,  which  is  41  miles  from  the  mouth. 
Above  Tapi)ahannock  the  river  has  a  tortiious  course,  and  above  Port 
Royal,  29  miles  from  Fredericksburg,  it  flows  between  high  banks.  The 
width  at  Fredcricksl)urg  is  about  i^oi)  feet,  gradually  increasing  to  about 
1,500  feet  at  Port  RoyaL  In  1871,  prior  to  the  inception  of  the  improve- 
ment, 6  feet  could  be  carried  within  a  mile  of  Fredericksburg,  and  then 
4  feet  to  the  town. 

The  Rappahannock  River  drains  a  large  area  of  agricultural  country, 
and  is  subject  to  freshets.  The  highest  known  freshet  occurred  in  June, 
1889,  when  the  river  rose  to  32.8  feet  above  low  tide  at  Fredericksburg. 
The  freshet  sloi)e  falls  below  Fredericksburg  as  the  river  widens. 
Freshets  are  but  little  felt  at  Port  Royal  and  not  at  all  at  Tappahan- 
nock.  They  bring  down  large  quantities  of  sediment,  and  are  the  chief 
factors  in  bar  formation.  Tides  range  from  2.5  feet  at  the  mouth  to  3.4 
feet  at  Fredericksbmg, 

ORIGINAL  CONDITION. 

The  obstructions  to  navigation  lie  between  Tappahannock  and  Fred- 
ericksburg, 65  miles.    The  original  condition  of  the  bars  was  as  follows: 

Naylor  Role^  44  miles  above  the  mouth.  A  detailed  survey  of  the  bar 
made  in  1885,  shows  the  least  depth  to  be  10.7  feet.  The  length  of  the 
bar  between  the  15-foot  curves  is  11,000  feet.  Borings  show  sand,  mud, 
and  gravel. 

Nanzatlco  Reaeh^  72  miles  above  the  mouth,  and  4  miles  below  Port 
Royal.  The  ruling  depth  on  the  bar  is  10.1  feet  (survey  of  1885),  although 
in  the  traek  which  can  be  conveniently  followed  by  steamers  the  depth 
is  8.3  feet.  The  length  of  the  bar  between  the  15-foot  curves  is  5,540 
feet.    The  bar  is  composed  for  the  most  part  of  soft  mud. 

Farleyvale  Bar^  94  miles  above  the  mouth,  and  12  miles  below  Freder- 
icksburg. In  1881,  before  improvement,  9  feet  could  be  carried  over 
this  bar,  although  the  depth  on  the  best  course  was  8.3  feet.  The  bar 
was  composed  of  sand,  mud,  and  gravel,  and  was  about  200  feet  long 
between  the  10-foot  curves. 

Castle  Ferry  Bar^  98  miles  above  the  mouth  and  8  miles  below  Fred- 
ericksburg. The  least  depth  in  1876,  before  improvement,  was  8.4  feet, 
and  the  length  between  the  10-foot  curves  1,400  feet.  The  bar  is  com- 
posed of  sand  and  mud. 

Spottswood  Bar,  102  miles  above  the  mouth,  4  miles  below  Fredericks- 
burg. In  1871  this  bar  was  5,400  feet  long,  with  a  least  dei)th  of  6  feet 
at  the  "  cross  over,"  where  there  were  3  wrecks  sunk  during  the  late 
war.  Before  improvement  this  was  the  most  troublesome  bar  on  the 
river  below  Fredericksburg  Bar,  and  steamers  often  grounded  here. 

Fratt  Reach  Bar,  103  miles  above  the  mouth  and  3  miles  below  Fred- 
ericksbmg.   The  ruling  dei^th  before  improvemeat  was  8.1  fe^t,  and  the 
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length  between  the  10-foot  curves  about  1,000  feet.  The  bar  is  formed 
of  sand  and  mud. 

Bernards  Bar^  104  miles  above  the  moutb  and  2  miles  below  Freder- 
icksburg. The  ruling  depth  before  improvement  was  9.1  feet  and  the 
length  between  the  10-foot  curves  about  4^  feet.  The  material  is  sand 
and  gravel. 

PollocJi?8  Bavy  105  miles  above  the  mouth  of  the  liver  and  one  mile 
below  Fredericksburg.  The  bar  was  about  700  feet  long  in  1882,  before 
its  improvement  was  commenced,  and  the  niling  depth  7  feet.  At  the 
head  of  the  bar  and  near  the  rignt  bank  thei-e  was  a  ledge  of  rock  on 
which  the  depth  was  from  6  to  7  feet. 

Fredericksburg  Bar, — ^This  bar  commences  1  mile  below  the  rail- 
road bridge  at  Fredericksburg,  and  extends  uj)  to  and  along  the  entire 
wharf  front  of  the  town  to  the  bridge.  The  ruling  depth  in  1871  was 
4  feet.  The  bar  was  formed  and  is  constantly  renewed  by  deposits  of 
sand  brought  down  by  the  recurring  freshets.  In  1871  six  wrecks  ob- 
structed the  channel  over  this  bar. 

The  navigation  of  the  Bappahannock  is  sometimes  obstructed  by  trees 
and  snags  carried  into  the  river  by  freshets. 

PLAN  OF  IMPROVEMENT. 

The  original  project,  approved  in  1871,  was  to  secure  a  channel  100 
feet  wide  and  10  feet  deep  by  dredging  and  the  construction  of  dikes 
from  Fredericksburg  to  Tappahannock,  the  wrecks  obstructing  the 
channel  to  be  removed.  The  first  estimate  of  the  cost  of  this 
improvement  was  $83,760.  In  1879  the  project  was  amended  so  as  to 
provide  for  dredging  a  channel  100  feet  wide  and  10  feet  deep  through 
the  bars  between  iS-edericksburg  and  Port  Eoyal,  and  one  200  feet 
wide  and  15  feet  deep  between  Port  Eoyal  and  Tappahannock  for  a 
larger  class  of  vessels.  The  depths  secured  by  dredging  were  to  be 
maintained  by  a  system  of  wing  dams  and  training  dikes.  The  total 
estimated  cost  of  the  revised  project  was  $381,500. 

WOEK  DONE  AND  BESULTS  OBTAINED. 

The  first  appropriation  for  the  improvement  was  made  March  3, 1871, 
amounting  to  $15,000.  From  March  3, 1871,  to  June  30, 1890, 14  ap- 
propriations had  been  made,  ranging  from  $5,000  to  $25,000,  and 
aggregating  $199,500.  These  appropriations  have  been  expended  in 
improving  the  seven  bars  between  Fredericksburg  and  Port  Eoyal,  by 
dredging,  the  construction  of  dikes,  and  the  removid  of  wrecks  and 
snags. 

The  following  table  gives  the  results  of  the  improvement  at  each  of 
the  bars  in  January,  1890: 


Locality. 


yredericksburg  Bar,  below  eteamboat  wharf 

Pollock  Bar 

Bt-rjHU-d  Bar 

I»ratt  Bar 

Spottswood  Bar,  npper 

Spot  1 8  wood  Bar,  lowor 

Caatlo  Ferrj-  Bar 

Farley  Vale  Bar L 


Depth  at 
low  water 

before 
improve- 
ment. 


Leaat 

channel 

depth  at 

low  water 

January, 

1890. 


Feet. 
f8.0 
0.0 
».0 
0.0 
8.5 
8.0 
9.5 
9.5 


♦About. 

t  A  small  bar  exlste  at  and  immediately  below  the  steamboat  wharf,  &t  which  the  least  depth  is 
ftboat  6. 5  feet ;  but  it  is  comparatively  ummportanti  since  it  ia  J  oat  at  the  head  of  navif^ation. 

ENG  91 80 
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Stated  in  general  terms,  about  two-tbirds  of  the  work  to  be  accom- 
plished under  the  project  between  Fredericksbui'g  and  Farley  Tale,  a 
distance  of  12.6  miles,  has  been  done. 

Nothing  has  been  done  towards  the  improvement  of  the  bars  at  Xan- 
zatico  Reach,  33  miles  below  Fredericksburg,  and  near  Tappahannock. 
61  miles  below  Fredericksburg.  It  is  considered  more  important  to  fiist 
complete  the  improvement  atwve. 

This  work  was  transferred  to  my  charge  by  Mr,  S.  T.  Abert,  U.  S. 
agent,  on  July  10, 1890. 

An  appropriation  of  $15,000  was  made  in  the  river  aud  harbor  act  of 
September  19,  1890.  During  the  hscal  year  enduig  Juue  30, 1891,  the 
following  work  has  been  done: 

Repairs  of  dikes, — At  Fredericksburg  Bar  breaks  in  dikes  1,  2,  and 
!N,  and  an  addition  of  15  feet  made  to  Dike  D. 

At  Pollock  Bar,  dikes  1  and  2  have  been  repaired  and  mattressecL 

At  Bernard  Bar  the  dike  has  been  raised  on  the  upstream  side,  and 
more  stone  placed  in  the  crib. 

At  Spottswood  Bar  a  break  in  Dike  4J  has  been  repaii*ed,  and  the  dike 
mattressed  ^t  the  end. 

At  Castle  Ferry  Bar,  dikes  1, 2,  ond  3  have  been  repaired.  Forty-four 
feet  of  new  sheet  pile  dike  have  oeen  built  at  dike  Xo.  3,  to  restore  its 
original  length.    The  ends  of  these  dikes  have  been  mattressed. 

3redgi7ig. — Under  date  of  January  20, 1891,  proposals  were  in^'ited 
by  public  advertisement  for  dredging  at  Fredericksburg  Bar,  but  none 
were  received.  On  April  20, 1891,  the  dredging  was  again  oflfered  for 
contract,  bidders  being  given  the  option  of  deiK>siting  behind  the  dikes 
on  the  Fredericksburg  Beach,  or  dumping  in  the  river  below  Woo<lyard 
Creek,  a  distance  of  about  14  miles.  As  the  amount  of  work  was  small 
the  dredging  at  Fredericksburg  Bar  and  at  Urbana  Creek  were  offered 
under  one  contract.    The  following  proposal  was  received  May  20, 1891 : 

Frank  C.  Somers,  Camden,  N.  J.,  31  cents  per  en.  yd $4,960 

The  contract  was  awarded  to  Frank  C.  Somers,  of  Camden,  N.  J.,  and 
entered  into  May  28, 1891.  Under  this  contract  it  is  proix>sed  to  dredge 
a  channel  10  feet  deep,  and  of  such  width  as  the  funds  i)ermit,  through 
the  shoaler  parts  of  Fredericksburg  Bar.  With  the  limited  funds  avail- 
able only  a  small  part  of  the  dredging  needed  can  be  done.  The  date 
for  commencing  work  is  July  15, 1891. 

Construction  of  pile  driver  and  S7iag  boat, — ^A  combined  steam  derrick 
boat  and  pile  driver  was  purchased  in  1881  for  the  repair  of  dikes  and 
removal  of  snags,  etc.,  the  plant  having  been  also  used  as  needed  on 
the  Mattaponi  and  Pamunkey  rivers.  As  stated  in  the  last  Annual 
Report  the  plant  had  become  worn  out.  It  was  therefore  necessary  to 
replace  it  by  a  new  plant.  During  the  winter  of  1890-'91  plans  for  a 
new  plant  were  prej^ared,  to  consist  of  one  combined  steam  derrick  boat 
and  pile  driver,  one  scow,  and  two  flat  boats.  Proposals  for  the  con- 
struction of  the  plant  were  invited  and  the  following  bids  received 
AprH  6, 1891 : 

H.  T.  Morrison  &  Co.,  Petersburg,  Va jN5,129.  7 

Thomay  E.  Wallace,  WilniiJigton,  N.C 7,400.( 

A.  M.  Lawson  &  Co.,  Washington,  D.  C 7, 181.  "t 

The  contract  was  awarded  to  H.  T.  Morrison  &  Co.,  of  Petersburi: 
Va.,  and  entered  into  April  24, 1891.    The  date  fixed  lor  the  completioi 


•] 


of  the  work  was  Jnne  15,  1891.  The  contractors  were,  however,  ui 
nl)le  to  conix)lete  the  plant  at  that  date,  and  were  granted  an  extensio 
until  JiUy  15, 1891.    At  the  end  of  the  fiscal  year  (June  30,  1891)  th 
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plant  was  nearly  finished.  One-half  of  the  cost  will  be  paid  from  the 
appropriation  for  Eappahannock  Eiver,  one-fourth  from  the  appropria- 
tion for  the  Mattaponi  Eiver,  and  one-fourth  from  the  appropriation  for 
the  Pamunkey  Eiver. 

FUTTJBE  OPERATIONS. 

The  work  remaining  to  be  done  under  the  project  is  the  improvement 
of  the  two  bars  between  Port  Eoyal  and  Fredericksburg,  and  the  dredg- 
ing and  dike  construction  necessary  to  secure  and  maintain  a  channel 
10  feet  deep  and  100  feet  wide  through  the  7  bars  between  Fredericks- 
burg and  Port  Eoyal.  As  each  freshet  brings  new  deposits  of  sand  and 
silt  into  the  river,  an  annual  appropriation  of  about  $7,500  will  be  re- 
quired for  its  maintenance. 

APPBOPBIATIONS. 

The  following  appropriations  have  been  made: 


March  3, 1871 $15,000 

June  10, 1872 15,000 

March  3, 1873 15,000 

jTino23, 1874 7,000 

March  3, 1875 5,000 

August  14, 1876 10,000 

June  18,  1878 13,500 

March  3, 1879 10,000 

June  14,  1880 25,000 


March  3, 1881 $15,000 

August  2.  1882 17,000 

Ju5r5, 1884 20,000 

Augusts,  1886 20,000 

August   11,   1888    ($15,000,   of 

which  $3,000  was  for  Urbana)  12, 000 

September  19, 1890 15,000 

214,500 


The  work  is  in  the  collection  district  of  Tappahannock,  which  is  the  nearest  port 
of  entry.  The  nearest  light-house  is  Bowlei  Bock  light-house  in  the  fifth  light-house 
district. 

Money  statement 

July  1, 1890,  balance  unexpended $2,527.77 

Amount  appropriated  by  act  approved  September  19,  1890 15, 000. 00 

17, 527. 77 
JnneSO,  1891,  amount  expended  during  fiscal  year 3,364.94 

July  1, 1891,  balance  unexpended 14,162.83 

July  1, 1891,  outstanding  liabilities $2,419.67 

July  1,  1891,  amount  covered  by  uncompleted  contracts 8, 024. 88 

10,444.55 

July  1, 1891,  balance  available 3,718.28 

{Amount  (estimated)  required  for  completion  of  existing  project 167, 000. 00 
Amount  that  can  be  prontably  expended  in  fiscal  year  ending  Juno  30, 1893    25, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  31867. 


GOMBfERCIAL  STATISTICS. 

It  is  reported  that  there  has  been  a  steady  diminution  in  railroad  rates,  due  to 
competition  by  water. 

Tods. 

The  tonnage  for  1888  is  reported  as 83, 600 

The  reports  for  1890  are  not  regarded  as  altogether  reliable,  but  from  them 
the  tonnage  for  1890  is  estimated  at 83,830 
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J  9. 

IMPROVEMENT  OF  URBANA  CREEK,  VIRGINIA. 

ORIGINAI.  CONTRITION. 

Urbana  Creek  is  a  tributary  of  the  Rappahannock  River,  which  it 
enters  16  miles  above  the  mouth.  Na\igatiou  was  obstructed  in  1S74 
by  a  bar  outside  the  mouth,  over  which  but  6.5  feet  could  be  carried. 
lu  1882,  after  the  improvement  had  been  commenced,  a  shoal  within  the 
creek,  having  a  least  depth  of  7  feet,  and  near  the  town  of  Urbana, 
was  regarded  as  an  obstruction  to  steamboat  navigation. 

PLAN  OP  IMPROVEMENT. 

The  approved  project,  adopted  in  1879,  was  the  excavation  of  a  chan- 
nel 150  feet  wide  and  10  feet  deep  through  the  outer  bar,  at  an  estimated 
cost  of  120,000.  The  project  was  modified  in  1883  so  as  to  include 
dredging  a  channel  through  the  shoal  within  the  creek,  and  in  1888  so 
as  to  include  a  system  of  dikes  or  jetties  along  the  saud  spit  at  the 
mouth  to  prevent  the  natural  channel  from  closing.  The  revised  esti- 
mate for  the  entire  project  was  $34,580, 

WORK  DONE  ANT)  RESUl.TS  OBTAINTa). 

From  March  3, 1879,  to  August  11, 1888,  five  appropriations  ranging 
from  $2,500  to  $5,000  and  aggregating  $18,500  were  made  and  exi>ended 
in  dredging  channels  through  the  bar  outside  the  mouth,  and  the  shoal 
within  the  creek,  and  in  the  constniction  of  dikes  and  jetties  on  the 
sand  spit.  From  1883  to  1889  work  was  suspended  for  want  of  fiinds. 
In  1882  the  channel  through  the  outer  bar  had  been  dredged  to  a  width 
of  140  feet  and  a  depth  of  10  feet,  but  owing  to  the  action  of  storms  and 
the  cessation  of  work  the  width  has  diminished  to  90  feet.  The  natural 
channel  has  been  widened  at  the  end  of  the  sand  spit,  and  at  the  turn 
just  outsidiB  the  spit.  A  channel  10  feet  deep  and  from  80  to  170  feet 
wide  has  been  dredged  at  the  shoal  inside  the  creek.  Two  jetties  and 
a  dike  have  been  built  on  the  sand  spit. 

On  July  10, 1890,  this  work  was  transferred  to  my  charge  by  Mr.  S. 
T.  Abert,  U.  S.  Agent.  The  river  and  harbor  act  appro v^  September 
19, 1890,  appropriated  $3,000  for  continuing  the  improvement.  The 
most  advantageous  application  of  this  appropriation  seemed  to  be  the 
widening  of  the  channel  at  and  near  the  end  of  the  sand  spit  by  dredg- 
ing, and  the  cionstruction  of  additional  jetties  to  arrest  the  movement 
of  sand  along  the  beach,  and  the  consequent  shoaling  of  the  channeL 

Proposals  tor  dredging  were  invited  by  public  advertisement,  and 
the  following  received  February  21,  1891: 

Baltimore  Dredgino:  Company,  Baltimore,  Md.,  30  cents  per  on.  yd $2,25 

Fred.  L.  Somers,  Washington,  D.  C,  29  cents  per  cu.  yd 2,17 

Chester  T.  Caler,  Norfolk,  Va.,  32  cents  per  cu.  yd 2,4( 

The  prices  were  regarded  as  too  high,  and  the  bids  were  rejects. 

The  work  was  again  oft'ered  for  contract  on  April  20, 1891,  togethe 
with  the  dredging  at  Fredericksburg,  on  the  Eappahannock  Kiver.  Th 
following  is  an  abstract  of  proposals  received  May  20, 1891 : 

Frank  C,  Somers,  Camden,  N.  J,,  26.5  cents  per  cu.  yd $1,967. 
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The  contract  was  awarded  to  Frank  0.  Somers  of  Camden,  N.  J.,  at 
26.5  cents  per  cubic  yard,  and  entered  into  May  28, 1891.  The  date  for 
the  commencement  of  work  is  September  15, 1891. 

It  is  proposed  to  build  the  Jetties  by  hired  labor,  using  the  new  com- 
bined pile-driving  and  snagging  plant,  now  under  construction,  when 
available.  This  plant  will  be  used  first  on  the  Mattaponi  and  Pamun- 
key  Bivers,  and  toward  the  dose  of  the  season  will  be  brought  around 
to  the  Bappahannock. 

FTJTTTBE  OPERATIONS. 

For  the  completion  of  the  work  under  the  existing  project  there  re- 
mains the  further  dredging  of  the  channel  through  the  outer  bar  and 
the  shoal  within  the  creek  and  the  construction  of  jetties.  Owing  to 
the  exposed  position  of  the  outer  bar  it  will  be  difficult  to  maintaui  a 
channel  through  it.  Past  experience  shows  that  without  protecting 
works  a  dredged  channel  must  eventually  shoal  from  the  action  of  east 
to  northeast  storms,  while  protecting  works  in  such  an  exposed  locality 
must  necessarily  be  expensive.  While  the  improvemtent  made  has  been 
of  benefit  to  navigation  by  permitting  the  entrance  of  sailing  vessels 
to  the  creek,  the  steamers  do  not  use  the  channel,  but  land  at  a  wharf 
on  the  Bappahannock  about  1.5  miles  from  the  town.  The  pilots  of 
steamers  are  opposed  to  entering  the  creek,  as  they  find  the  bend  in 
the  natural  channel  just  outside  the  spit  difficult,  if  not  dangerous,  in 
northeast  and  northwest  winds.  If  this  improvement  is  to  be  continued, 
l£urger  appropriations  should  be  made.  The  amount  required  to  com- 
plete the  existing  project  is  $13,080. 

The  following  appropriations  have  been  made: 

• 

March  3, 1879 $5,000 

June  14, 1880 2,500 

Marc5h3.1881 4,000 

August  2, 1882 4,000 

August  11, 1888  (included  in  appropriation  of  $15,000  for  Rappahannock  River)    3, 000 
September  19, 1890 3,000 

21,500 
Urhana  Is  a  port  of  entry  in  the  ooUection  district  of  Tappahannock« 

Money  statement. 

Amount  appropriated  by  act  approved  September  19, 1890 $3, 000. 00 

July  1, 1891,  balance  unexpended 3,000.00 

July  1, 1891,  outstanding  fiabiUties $100.00 

July  1, 1891,  amount  covered  by  uncompleted  contracts 1, 987. 50 

2, 087. 60 

July  1, 1891,  balance  available 912.60 


< 


'  Amount  (estimated)  reauired  for  completion  of  existing  project 13, 080. 00 

Amount  that  can  be  prontably  expended  in  fiscal  year  ending  June  30,1893  13, 080. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COBfMERCIAL  STATISTICS. 


It  is  reported  that  larger  vessels  can  enter  the  creek  now  than  formerly  and  that 
lower  flight  rates  are  secured. 
TIm  to&niige  fi»r  thft  oalendar  year  1880  is  reported  at  5,860  tons. 
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J  lO. 

/  IMPROVEMENT  OF  YORK  RIVER,  VIRGIMA. 

ORIGINAIi  CONDITION. 

The  York  Eiver  is  formed  by  tlie  union  of  the  Mattaponi  and  Pamnn- 
key  rivers  at  West  Point,  Va.,  is  41  miles  in  lenj^h,  and  empties  into 
Cliesapeake  Bay  about  16  miles  above  Old  Point.  Entering  the  river, 
24  feet  can  be  carried  for  32  miles  up  to  Potopotank  Bar,  9  miU»s  below 
West  Point.  In  1880  the  ruling  depth  on  this  bar  was  18.5  feet,  and  its 
length  between  the  20-foot  curves  was  2,200  feet.  The  next  obstruction 
to  navigation  is  West  Point  Bar,  which  commences  about  2  miles  below 
West  Point  and  extends  up  to  West  Point.  West  Point  is  the  shipping 
point  of  the  Richmond  and  West  Point  Terminal  Railroad  system.  The 
wharves  from  which  shipments  are  made  are  built  within  the  mouth  of 
the  Pamunkey  River,  and  further  obstruction  to  navigation  was  found 
in  shoal  water  in  front  of  these  wharves. 

PLAN  OF  IMPROVEXENT. 

The  original  project,  adopted  in  1880,  proposed  the  dredging  of  a 
channel  22  feet  deep  and  200  feet  wide  through  the  bars  at  Potopotank 
and  West  Point,  with  an  increased  width  at  the  wharves  at  West  Point 
In  1884,  on  account  of  the  increased  trade,  the  project  was  modiiied  by 
increasing  the  width  of  the  proposed  channel  to  400  feet  at  a  total  esti- 
mated cost  of  $256,000.  In  1887  the  project  was  again  amended  to 
include  the  construction  of  a  dike  along  the  right  bank  of  the  river  at 
West  Point  Bar,  in  order  to  prevent  the  deposit  of  silt  in  the  dredged 
channel.  The  estimated  cost  of  this  dike  was  $52,800,  making  the  total 
estimated  cost  of  the  improvement  $308,800. 

WORK  DONE  AND  RESULTS  OBTAINED. 

From  June  14, 1880,  to  August  11, 1888,  six  appropriations,  ranging 
from  $10,000  to  $30,000,  and  aggregating  $128,750,  were  made  for  this 
improvement. 

fjp  to  June  30, 1890,  the  following  work  had  been  done:  A  channel 
105  feet  wide  and  22  feet  deep  was  dredged  in  1880-'81  through  Poto- 
potank Bar,  58,809  cubic  yards  of  materal  having  been  dredgexi,  at  15 
cents  per  cubic  yard.  This  channel  in  January,  1890,  had  a  depth  of 
from  20.8  to  21,7  feet. 

At  West  Point  Bar  795,704  cubic  yards  were  dredged  from  1881  to 
1889  under  successive  appropriations  at  rates  varying  from  8,5  to  16 
cents  per  cubic  yard,  which  gave  a  channel  through  the  bar  vrith  a  width 
varying  from  161  to  257  feet,  and  a  depth,  exclusive  of  the  center  cut,  of 
not  less  than  22  feet.  Under  a  modification  of  the  project  by  the  Sec- 
retary of  War,  January  4, 1889,  a  cut  40  feet  wide  and  24  feet  deep  was 
dredged  near  the  center  of  the  channel  from  the  lower  wharf  at  West 
Point  to  the  second  turn  in  the  channel.  In  Januaiy,  1890,  the  ruling 
depth  in  this  cut  had  been  reduced  by  silting  to  20.6  feet  and  in  the 
rest  of  the  channel  to  19  feet.  From  the  commencement  of  the  improve- 
ment in  1881  to  June  30, 1800,  it  has  been  nec^essary  to  redredge  152,595 
cubic  yards  of  silting  which  was  not  provided  for  in  the  original  esti- 
mate, or  about  one-fifth  of  the  total  amount  dredged  at  West  Point  Bar* 
The  total  amount  expended  to  June  30, 1890,  was  9127|489.27. 
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This  work  was  transferred  to  my  charge  by  Mr.  S,  T.  Abert,  U.  S. 
Agent,  on  July  10, 1890.  In  the  river  and  harbor  aet  approved  Sep- 
tember 19,  1890,  an  appropriation  of  $30,000  was  made  for  continu- 
ing the  improvement.  Under  date  of  January  20, 1891,  proposals  for 
dredging  at  West  Point  Bar  were  invited  by  public  advertisement.  The 
specScations  for  the  work  provided  that  the  material  dredged  from  the 
channel  should  be  deposited  along  the  flats  on  the  right  of  the  channel. 
A  trench  was  first  to  be  dredged  along  the  proposed  line  of  dike,  and 
the  material  deposited  on  the  side  of  the  trench,  so  as  to  form  an  em- 
bankment. This  trench  was  to  serve  as  the  dumping  place  for  the 
material  dredged  from  the  channel;  the  embankment  or  earthen  dike 
to  commence  at  the  shore  near  Ferry  Creek  and  extend  downstream 
parallel  to  the  channel  and  near  the  outer  edge  of  the  flats  for  a  dis- 
tance of  about  6,000  feet,  and  was  intended  to  contract  the  water  way 
and  prevent  the  shoaling  of  the  dredged  channel.  The  following  bids 
were  received  February  21, 1891 : 

Baltimore  Dredging  Company,  Baltimore,  Md.,  14}  cents  per  cu.  yd.--.  $25,287.50 

Atlas  Dredging  Company,  Wilmington,  Del.,  17  cents  per  cii.  yd 28, 900. 00 

Chester  T.  Caler^  Norfolk,  Va.,  17.25  cents  per  en.  yd 29, 325. 00 

American  Dredging  Company,  Philadelphia,  Pa.,  16  cents  per  cu.  yd 27, 200. 00 

Georfi^e  C.  Fobes  &  Company,  Baltimore,  Md.,  15.5  cents  per  cu.  yd 26, 350. 00 

FranK  C.  Somers,  Camden,  N.  J.,  16.5  cents  per  cu.  yd 28,  050. 00 

The  contract  was  awarded  to  the  Baltimore  Dredging  Company^  of 
Baltimore,  Md.,  and  entered  into  March  9, 1891,  the  price  for  djedging 
the  material  from  the  channel  and  depositing  it  in  embankment  as 
above  described  being  14J  cents  per  cubic  yard.  The  contractors  com- 
menced work  March  20, 1891,  with  two  clam-shell  dredges,  which  were 
placed  at  work  dredging  the  trench  along  the  flats  and  forming  the 
embankment,  and  continued  until  the  Ist  of  May,  when  it  was  found 
that  owing  to  the  soft  nature  of  the  material  forming  the  bed  of  the 
river,  the  contractors  could  not  form  an  embankment  with  the  dredging 
plant  owned  by  them.  These  dredges  were  first-class  machines  for 
ordinary  dredging,  but  for  this  particular  work  in  the  very  soft  material 
found,  they  were  not  suited.  After  working  about  6  weeks  in  a  fruit- 
less effort  to  form  an  embankment  the  president  of  the  compsiny  ad- 
dressed me  a  letter  saying  that  the  work  of  forming  an  embankment,  as 
provided  by  the  specifications,  was  imprattticable,  and  requested  that 
the  contract  be  annulled  or  amended. 

An  offer  was  made  to  do  the  channel  dredging  at  9  cents  per  cubic 
yard,  the  material  to  be  dumped  at  such  locality  as  would  be  satisfac- 
tory to  the  engineer.  The  price  wa.s  a  low  one.  The  construction  of 
the  dike  was  impracticable  with  the  tools  at  hand.  It  was  believed  to 
be  impracticable  to  raise  it  to  a  height  to  be  of  any  service  in  control- 
ling the  currents  by  any  other  machinery,  and  the  necessity  for  dredg- 
ing the  channel  at  once  was  imperative.  Under  the  circumstances  it 
Beemed  preferable  to  amend  the  contract,  saving  the  sum  of  about 
$10,000  to  be  applied  to  the  construction  of  a  dike  in  some  other  way, 
and  a  supplemental  agreement  was  entered  into  May  11, 1891.  Under 
this  modified  contract  dredging  was  commenced  in  the  channel  in  front 
of  the  West  Point  wharves  June  10, 1891,  and  at  the  close  of  the  fiscal 
year  was  still  in  progress,  two  cuts  of  40  feet  each  having  been  com- 
plet/Cd  from  the  lower  to  the  upper  wharf,  Examinations  of  the  chan- 
nel show  that  shoaling  has  continued  in  the  channel  near  the  first  turn, 
so  that  the  ruling  depth  is  now  but  18  feet.  Some  shoaling  has  also 
occurred  in  front  of  the  West  Point  wharves.  Over  100,000  cubic 
yards  of  redredging  will  be  required  under  the  present  appropriation. 
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FUTURE  OPERATIONS. 

Future  operations  proposed  are  the  completion  of  the  channels  at 
West  Point  and  Potopotank  bars  and  the  construction  of  the  dike  at 
West  Point  Bar.  The  dike  will  be  commenced  with  the  present  appro- 
priati<m  but  should  be  continued  as  soon  as  Airther  funds  are  available 
in  order  to  maintain  the  channel  secured  by  dredging. 

Occupants  of  oyster  beds  on  these  flats  object  to  the  construction  of 
the  dike,  and  claim  that  it  will  injure  their  oyster  beds. 

On  the  basis  of  the  original  estimate  the  amount  required  for  the 
completion  of  the  project  is  $150,050,  but  owing  to  the  continued  shoal- 
ing of  the  channel  this  amount  will  probably  be  insufficient.  After  the 
close  of  the  dredging  now  in  progress  a  new  survey  of  West  Point  Bar 
will  be  made  and  the  estimates  revised.  The  trade  of  the  York  River 
is  large^  increasing,  and  important,  and  the  improvement  is  worthy  of 
liberal  appropriations  by  Congress. 

APPROPRIATIONS. 

The  following  appropriations  have  been  made: 

June  14, 1880 $10,000 

March  3.  1881 25,000 

August  2,  1882 25,000 

July  5,  1884 20,000 

August  5,  1886 18,750 

August  11,  1888 30,000 

September  19,1890 30,000 

Total 158,750 

The  work  is  in  the  coUectiou  district  of  Richmond,  which  is  the  nearest  port  of 
entry.    The  nearest  light>house  is  Bell  Rock,  in  the  fifth  light-house  district. 

Money  statement. 

Julyl,  1890,  balance  unexpended $1,300.73 

Amount  appropriated  by  act  approved  September  19, 1890 30, 000. 00 

31, 300. 73 
June  30, 1891,  amount  expended  during  fiscal  year 2, 420. 90 

Julyl,  1891,  balance  une3cpended 28,879.83 

July  1, 1891,  outstanding  liabilities $500. 00 

July  1,  1891,  amount  covered  by  uncompleted  contracts 15, 300. 00 

15,800,00 

July  1, 1891,  balance  available 13,079.83 

(Amount  (estimated)  required  for  completion  of  existing  project 150, 050. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1893  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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COMMERCIAL  STATISTICS. 


Bece^U  and  shipTnenU  during  1890, 


Articles. 


Coal  

Cotton 

Farm  prodnce 

Iron 

Lumber 

Oysters 

General  merchandise. 

Ties 

Tobacco 

Wood 


Total. 


Receipts. 


Tom. 


107,460 


107,465 


Shipments. 

Total. 

Tont. 

Tons. 

16,375 

16,375 

74,002 

74,002 

2,500 

2,500 

44,825 

44,825 

25,854 

25,854 

50,000 

50,000 

67,915 

175,380 

9,400 

9,400 

7,704 

7,704 

12,150 

12,150 

310,725 

418,190 

Vessels  arriving  and  departing  during  1890. 

Steamers  drawing  10  feet  or  more 683 

Steamers  drawing  less  than  10  feet 208 

"Vessels  drawing  10  feet  or  more 99 

Yeesels  drawing  less  than  10  feet 250 

Barges,  flatboat,  etc 25 

Statement  of  tonnage  hy  years. 

Tons. 

Heported  for  1888 28r>,480 

Keported  for  1880 328,353 

Beported  for  1890 418,190 

Ko  new  lines  of  transportation  were  established  daring  1890. 


J  II. 

mPBOVEMENT  OF  MATTAPOXI  RIVER,  VIRGINIA. 

The  Mattaponi  Eiver  is  navigable  for  small  Rteamers  and  vessels  from 
its  month  at  West  Point  to  Ayletts,  a  distance  of  about  52  miles,  and 
can  be  made  navigable  for  barges  for  26  miles  above  Ayletts,  to  Mun- 
day  Bridge.  The  obstructions  to  oi-foot  navigation  below  Ayletts  are 
as  follows: 


Designation. 


• 

ILiAtano  Bar 

Kobinson  Bar  — 
;pTesqne  Isle  Bar 

Sale  liar 

"Walker  Bar 

Old  Hall  Bar 


Appi-oxininto 
distance  be- 

Length of 
bar. 

low  Aylette, 

Miled. 

Feet. 

11 

2,900 

8 

3..VK) 

7 

1,  200 

«i 

800 

4 

1, 000 

1 

900 

Ruling 
depth. 


Feet. 


3.6 
3.4 
2.0 
2.0 
2.5 
2.5 


Of  the  above-named  bars  only  the  first  two  have  been  surveyed,  and 
the  lengths  and  depths  at  the  others  are  approximate  only.  Above 
A^'letts  there  were  eight  bars,  but  no  work  on  them  was  proposed.  The 
river  was  also  obstructed  by  snags,  overhanging  trees,  and  wrecks, 
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PLAN  OF  IHPSOYEMENT. 

The  proposed  plan  of  improvement  was  to  remove  snagra,  logn,  lean- 
ing trees,  wrecks,  etc.,  below  Munday  Bridge,  and  to  improve  the  bars 
below  Ayletts  bo  as  to  give  a  depth  of  5.5  feet  at  low  ti«le,  and  a  chan- 
nel width  of  40  feet. 

WORK  DONE  AND  RESULTS  OBTAINED. 

From  June  14, 1880,  to  Angust  11, 1888,  five  appropriations,  ranging 
from  $2,500  to  $5,000  and  aggregating  $16,300,  had  been  made  for  this 
work,  and  the  entire  amount  expended.  On  June  30, 1800,  the  follow- 
ing results  had  been  obtained:  Snags,  wrecks,  and  overhanging  ti-ee^ 
h£wl  been  removed  from  Bobinson  Bar  to  Munday  Bridge,  a  distance 
of  about  34  miles,  and  2,226  linear  feet  of  dike  had  been  built  at  Bob- 
inson Bar.  Ko  dredging  has  yet  been  done  on  the  river.  The  im- 
provement was  transfeiTcd  to  my  charge  by  Mr.  S.  T.  Abert,  United 
States  agent,  July  10,  1890.  In  the  river  and  harbor  act  approved 
September  19,  1890,  an  appropriation  of  $3,000  was  made,  $1,500  of 
which  could  be  expended  above  Ayletts.  As  this  amount  was  insuf- 
ficient for  dredging  operations  it  was  recommended  that  it  be  applied 
to  the  removal  of  snags,  logs,  and  similar  obstructions  which  accumu- 
late each  year  and  obstruct  navigation.  The  plant  formeriy  used  for 
this  i3urx>ose  on  the  Bappahannock,  Mattaponi,  and  Pamunkey  Bivers 
had  become  worn  out,  and  it  became  necessary  to  build  a  new  plant 
before  snagging  could  be  commenced.  Plans  were  prepared  and  pro- 
posals invited  for  the  construction  of  a  plant  consisting  of  one  combined 
steam  hoister  and  pile-driver,  one  scow,  and  two  flat  boats.  An  ab- 
stract of  bids  received  will  be  found  in  the  report  for  the  Bappahim- 
nock  Biver.  A  contract  was  entered  into  with  H.  T.  Morrison  &  Co.,  of 
Petersburg,  Ya.^  and  at  the  close  of  the  fiscal  year  the  plant  was  nearly 
completed.  It  is  proposed  to  commence  the  removal  of  snags,  etc.,  in 
the  Pamunkey  in  July,  1891,  and  then  take  the  plant  around  to  the 
Mattaponi  and  remove  similar  obstructions  there, 

FUTURE  OPERATIONS. 

The  remaining  work  under  the  existing  project  is  as  follows:  The 
completion  of  the  dikes  at  Bobinson  Bar  and  the  construction  of  those 
proi)osed  at  Latane  Bar,  and  the  dredging  of  channels  at  all  of  the  bars 
below  Ayletts  having  a  ruling  depth  of  less  than  5.5  feet.  Snags  and 
fallen  trees  accumulate  each  year  and  will  require  removal.  The  esti- 
mated amount  required  for  the  completion  of  the  existing  project  is 
$52,800,  but  as  instrumental  surveys  have  been  made  of  but  2  bars  this 
estimate  will  be  subject  to  future  revision. 

APPROPRIATIONS. 

The  following  appropriations  have  been  made: 

JnneU,  1880 $2,5( 

March  3, 1881 3,3( 

July  5,  1884 2,5(1 

Alienist  5,  1886 5,(^ 

August  11,  1888 3,0( 

September  19,  1890 3,00- 

Total 19, 3C 

The  work  is  in  the  collection  district  of  Riclimond,  which  is  the  Dearest  port  ' 
entry.    The  nearest  light-house  is  Bell  Rock,  Virginia. 
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Money  statement 

< 

July  1, 1890,  balance  tmexpeiided $3l.ll 

Amount  appropriated  by  act  approved  September  19,  1890 3, 000. 00 

July  1, 1891,  balance  unexpended 3,003,11 

July  1,  1891,  outstanding  liabilities ^ $50.00 

July  1,  1891,  amount  covered  by  uncompleted  contracts 1, 532. 44 

1,582.44 

July  1,  1891,  balance  available 1,420.67 

{Amount  (estimated)  required  for  completion  of  existing  project 52, 800. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  ime  30, 1893  10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


OOHMEBCIAL  STATISTICS. 

The  receipts  and  shipments  for  the  calendar  year  1890  are  reported  as  follows : 

Tods. 

Lumber 7, 700 

Merchandise *. 10, 400 

Ties 6,900 

Wood 7,650 

32,650 


J". 

IMPROVEMENT  OF  PAMUNKEY  EIVEB,  VIRGINIA. 

The  Pamimkey  Eiver  is  navigable  from  its  moatli  at  West  Point,  on 
the  York  Eiver,  to  Hanovertown  or  Dabney  Ferry,  a  distance  of  about 
59  miles.  Seven  feet  can  be  carried  to  Piping  Tree  Ferry,  a  distance 
of  43  miles.    The  following  are  the  principal  bars  obstructing  navigation : 


Deaignatioii. 


Spring  Bar 

Slcidniore  Bar 

Whale  Back  Bar 

Potomoy  Creek , 

Indian  Table 


Diatance 

above 

West  Point. 


Length  of 


MiUi. 

Feet. 

43.5 

700 

47.5 

flOO 

53.5 

700 

56 

400 

58 

Leant 
depth. 


Feet. 


(*) 


5.6 
5.8 
3 
1.5 


Exposed  at  low  tide. 


In  addition  to  these  bars  navigation  was  originally  obstructed  by 
ntimerous  wrecks,  logs,  snags,  and  overhanging  trees. 


PLAN  OF  IMPBOVEMENT. 

The  project  for  the  improvement,  adopted  in  1880  and  amended  in 
1885,  jwovides  for  7-foot  navigation  jfrom  West  Point  to  Basset  Ferry, 
47  miles,  thence  5-foot  navigation  to  Wormley  Landing,  64  miles  above 
West  Point,  and  thence  3-foot  navigation  to  Hanovertown,  the  7-foot 
channel  to  be  100  feet  wide  and  the  remainder  40  feet  wide.  The  wrecks, 
snags,  logs,  and  trees  obstructing  navigation  between  Garlick  Ferry  and 
Hanovertown  were  also  to  be  removed. 
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WOBK  DONE  AND  REStTLTS  OBTAJNED. 

Prom  June  14, 18S0,  to  August  11, 1888,  five  appropriations  were  made, 
ranging  from  $2,500  to  $5,0<K),  and  aggregating  $15,500.  The  foUo^ing 
work  has  been  done:  Snags,  logs,  and  overhanging  trees  have  been 
removed  from  the  river  between  Hanovertown  and  Garlick  Ferry,  a  dis- 
tance of  22.5  miles.  Parts  of  wrecks  obstructing  navigation  have  been 
removed  as  follows:  Three  at  Skidmore  Bar,  three  at  Carter  Island, 
and  one  at  White  House.  Nine  hundred  and  eleven  feet  of  dike  have 
been  constructed  at  Skidmore  and  Spring  bars,  and  a  channel  8(K)  feet 
long,  95  feet  wide,  and  from  6  to  7  feet  deep  has  been  dredged  through 
Skidmore  Bar. 

This  improvement  was  transferred  to  my  charge  by  Mr.  S.  T.  Abert, 
TJ.  S.  agent,  on  July  10, 1890. 

The  river  and  harbor  act  approved  September  19, 1890,  appropriated 
$3,000  for  continuing  the  improvement.  This  amount  was  too  small  to 
be  advantageously  applied  to  dredging  operations.  The  removal  of 
snags,  logs,  and  overhanging  trees,  which  are  brought  into  the  river 
each  year  by  freshets,  was,  however,  needed,  and  it  was  proposed  to 
apply  the  ftinds  to  this  work.  The  plant  formerly  used  on  the  Rappa- 
hannock, Mattaponi,  and  Pamunkey  rivers  was  worn  out,  and  it  was 
necessary  to  build  a  new  one  before  active  operations  could  be  com- 
menced. Plans  were  prepared  and  proposals  invited  for  a  plant,  to 
consist  of  a  combined  steam-hoister  and  pile-driver,  one  scow,  and  two 
flatboats.  An  abstract  of  the  bids  received  will  be  found  in  the  report 
for  Bappahannock  Biver.  One-fourth  of  the  cost  of  the  plant,  or  about 
$1,600,  will  be  charged  to  the  appropriation  for  the  Pamunkey  Biver. 
It  is  expected  that  the  plant  will  be  delivered  at  West  Point,  Va., 
about  July  15,  1891,  when  the  removal  of  snags,  etc.,  will  be  com- 
menced. 

FUTURE  OPERATIONS. 

The  work  remaining  to  complete  the  project  is  the  dredging  of  chan- 
nels at  Spring  Bar  and  at  the  three  bars  above,  with  such  further  work 
in  removing  obstructions  as  may  be  found  necessary.  The  estimated 
cost  of  completing  the  project  is  $10,000. 

APPROPRIATIONS. 

The  following  appropriations  have  been  made : 

June  14. 1880 $2,500 

March  3,  1881 2,500 

Augusts,  1882 2,500 

Augusts,  1886 5,000 

August  11,  1888 3,000 

September  19,  1890 3,000 

Total 18,500 

The  work  is  in  the  collection  district  of  Richmond,  which  is  the  nearest  port  of 
entry.    The  nearest  light-house  is  Bell  Rock,  Va. 

COMMERCIAL  STATISTICS. 

Satisfactory  separate  statements  of  the  trade  of  the  river  could  no 
be  obtainedjJ)ut  nearly  all  the  tonnage  is  thonght  to  be  inelnded  h 
that  of  the  York  River,  as  the  trade  of  the  Pamunkey  practically  al 
passes  through  the  York. 
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Money  statement. 

Jidy  1, 1890,t)alance  unexpended $16.36 

Amount  appropriated  by  act  approved  September  19, 1890 3, 000. 00 

July  1, 1891,  balance  unexpended 3,016.36 

Jidy  1, 1891,  outstanding  liabilities $50,00 

July  1, 1891,  amount  covered  by  uncompleted  contracts 1, 532. 44 

1, 582. 44 

July  1, 1891,  balance  available 1,433.92 


Amount  (estimated)  required  for  completion  of  existing  project 10, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1893    10, 000. 00 
Submitted  in  compliance  with'  requirements  o^  sections  2  of  river  and 
haxbor  acts  of  1866  and  1867. 


J  13* 

PRELIMINARY  EXAMINATION  OF  ST.  LEONARD  CREEK,  MARYLAND. 
[Fzinted  in  Honae  Ex.  Doo.  Ho.  120,  Pifty-fint  CongTeBfl,  aeoond  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  D.  0.,  December  20^  1890. 

SrB:  I  have  the  honor  to  submit  herewith  the  accompanying  copy  of 
report,  dated  December  18,  1890,  from  Lieut.  Col.  Peter  C.  Hains, 
Corps  of  Engineers,  giving  results  of  preliminary  examination  of  St. 
Lieonard  Creek,  Maryland,  made  to  comply  with  provisions  of  the  river 
and  harbor  act  approved  September  19^  1890. 

Lieutenant-Colonel  Hains  thinks  httle  additional  traffic,  if  any, 
would  be  developed  by  deepening  the  channel,  even  if  it  were  deepened 
to  the  head  of  the  creek^  and  therefore  is  of  opinion  that  St.  Leonard 
Greek  is  not  worthy  of  improvement  by  the  National  Government.  I 
concur  in  this  view. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen.y  Chief  of  Engineers. 
Hon*  Eedfield  Proctor, 

Secretary  of  War. 


REPORT   OF  UEXJTENANT-COLONBL  PETER  0.  HAINS,  CORPS  OF  ENGI- 
NEERS. 

United  States  Engineer  Office, 

Washington^  D.  0.,  December  18y  1890. 

General:  Li  compliance  with  the  instructions  contained  in  Depart- 
ment letter  dated  September  20, 1890, 1  have  the  honor  to  submit  the 
following  report  of  a  preliminary  examination  of  St.  Leonard  Creek, 
Maryland: 

St.  Leonard  Creek  is  a  tidal  estuary  of  the  Patuxent  Eiver.  There 
is  deep  water  at  its  mouth  and  for  a  couple  of  miles  upstream.  Be- 
yond this  the  depth  diminishes,  till  at  a  distance  of  about  6  miles  from 
its  mouth  the  depth  is  only  about  3  feet.    There  are  two  wharves, 
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Mackall  and  Seller,  near  the  mouth;  another,  called  Planter  Wharf, 
is  about  3  miles  higher  up.  Formerly  steamers  made  landings  at  the 
latter  plac^.  They  have  not  done  so,  however,  for  several  years  past. 
There  is  considerable  trade  on  the  lower  part  of  St  Leonard  Creek, 
and  but  little  on  the  upi>er  part.  A  hne  of  steamers  runs  from  Balti- 
more to  the  Patuxent  Kiver,  and  these  touch  at  the  wharves  on  the 
lower  part  of  the  creek.  At  the  present  time  there  is  ample  depth  of 
water  for  vessels  of  about  10  feet  draft  nearly  up  to  Planter  TMiarf, 
but  there  is  difficulty  in  turning  at  and  near  this  point. 

The  Drum  Point  Railroad  (in  process  of  construction)  will  pass  within 
about  5  miles  of  the  mouth  of  the  creek.  At  the  present  time,  the  trade 
is  made  up  of  shipments  of  tobacco  and  wood,  raDroad  ties,  poplar,  fruit, 
oysters,  and  some  grain;  the  imports  are  general  merchandise.  !No 
improvement  to  the  navigation  is  needed  on  the  lower  part,  and  it  is 
estimated  that  the  total  value  of  shipments  from  the  upper  part  will 
not  exceed  in  value  $21,000  annually.  The  cost  of  improving  the  navi- 
gation of  the  upper  part  has  not  been  estimated,  but  it  is  safe  to  say  it 
would  cost  more  than  the  total  annual  trade  to  be  benefits.  The 
adjacent  country  is  fertile,  but  ample  facilities  for  navigation  already 
exist.  I  think  but  little,  if  any,  additional  traffic  would  be  developed 
by  deepening  the  channel,  even  if  it  were  deei)ened  to  the  head  of  the 
creek. 

I  am  therefore  of  the  opinion  that  St.  Leonard  Creek,  Marj^land,  is 
not  worthy  of  improvement  by  the  Xational  Government. 
Very  resi)ectfully,  your  obedient  servant, 

Petee  C.  Hajns, 
Lieut  Col.^  Carps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chwf  of  Engineers^  U.  8.  A. 


J  14- 

PRELIMINAEY  EXAMINATION  OF  ST.  JEROME  BAT,  MARYLAND. 

United  States  Engineer  Office, 

Washington,  D.  C,  April  22, 1891. 

General  :  Li  compliance  with  instnictions  contained  in  Department 
letter  dated  Septrcniber  20,  1890, 1  submit  the  following  report  of  a  pre- 
liminary examination  of  St.  Jerome  Bay,  Mar\'land. 

St.  Jerome  Bay  is  formed  by  a  small  indentation  in  the  westerly  side 
of  Chesapeake  Bay,  and  St.  Jerome  Creek  empties  into  the  head  of  the 
bay.  In  1880  a  survey  was  made  for  deepening  the  entrance  to  the 
creek.  The  improvement  that  was  recommended  was  for  the  benefit  of 
the  Fish  Commission,  wiiich  proposed  to  establish  a  place  for  propagat- 
ing oysters.  At  that  time  there  was  only  about  3  feet  of  water  on  the 
bar  beyond  the  entrance,  while  directly  at  the  mouth  of  the  creek  there 
wa^s  a  depth  of  16  feet.  The  first  project  contemplated  dredging  a 
channel  100  feet  wide  and  9  feet  deep  through  the  outer  bar,  and  a 
channel  40  feet  wide  and  6  feet  deep  through  the  south  prong  of  the 
creek.  The  estimated  cost  of  the  project  was  §6,500.  Subsequently 
this  estimate  was  increased  to  $21,500.  Still  later  the  estimate  wa« 
increased  to  $26,500.  In  1884  an  api)ropriation  of  $15,000  was  expended, 
when  the  estimate  was  again  increased  to  $52,500.  in  1888  the  estimate 
wa«  again  increased  to  $61,200,    In  1889  the  Fish  Commission  abaa- 
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doned  the  staticm.  The  total  amount  expended  on  the  improvement 
was  (26,500  and  resulted  in  giving  a  channel  9  feet  deep  and  140  feet 
wide  at  the  bar  outside  the  creek,  and  a  channel  ^  feet  deep  and  30 
feet  wide  in  the  South  Prong.  The  present  condition  of  the « entrance 
shows  that  the  outer  channel  has  filled  up  to  some  extent. 

The  improvement  now  desired  by  citizens  residing  in  the  vicinity,  and 
fishermen  who  frequent  these  waters,  is  that  the  outer  channel  be  made 
10  feet  deepj  and  about  300  feet  wide,  and  that  a  turning  basin  be 
dredged  within  the  mouth  of  the  creek.  This  is  desired  as  much  for  a 
harbor  of  refuge  as  for  any  other  purpose.  The  trade  in  the  creek  is 
chiefly  in  oysters,  and  it  is  said  that  as  many  as  10,000  bushels  are 
shipped  from  there  annually.  There  is  also  some  trade  in  the  produce 
of  the  country,  which  consists  of  grain,  tobacco,  railroad  ties,  etc.,  the 
amount  of  which  was  not  ascertainable.  To  make  the  improvement 
now  desired  I  estimate  would  cost  about  $46,000,  but  it  is  scarcely  prob- 
able that  a  dredged  channel  would  maintain  itself  without  works  of 
contraction,  consequently  an  annual  outlay  would  be  needed  for  main- 
taining the  improvement.  In  my  opinion  the  commerce  of  the  place 
does  not  justify  the  Government  in  undertaking  the  work.  As  to  its 
availability  as  a  harbor  of  refuge  for  smaU  sailing  vessels  in  southeast- 
erly gales,  it  may  be  said  that  it  would  occasionally  be  useM  to  them, 
but  imless  the  bar  be  kept  deep  enough  by  frequent  dredging,  it  might 
become  a  source  of  danger.  The  distance  from  St.  Jerome  Bay  to  Corn- 
field Harbor  is  less  than  5  miles,  and  here  is  an  excellent  harbor  in 
northeasterly  gales.  The  distance  to  the  nearest  harbor  to  the  north- 
ward, the  mouth  of  the  Patuxent  Eiver,  is  about  15  miles. 

In  view  of  aU  the  circumstances,  I  am  of  the  opinion  that  St.  Jerome 
Bay  is  not  worthy  of  improvement  by  the  National  Government. 
Very  respectfully,  your  obedient  servant, 

FETEB  0.  HaiNS, 

Lieut  Col.f  Carps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U  8.  A. 


J  15. 

PRELIMINARY  EXAMINATION  OP  PISCATAWAY  CREEK,  MARYLAND. 

[Printed  in  Honae  Ex.  Doo.  Ko.  49,  Fifty -first  Congrees,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  D.  C,  December  3,  1890. 

Sir:  I  have  the  honor  to  submit  herewith  the  accompanying  copy 
of  report,  dated  October  6, 1890,  by  Lieut.  Ool.  Peter  C.  Hains,  Corps 
of  Engineers,  giving  residts  of  preliminary  examination  of  Piscataway 
Creek,  Maryland,  made  to  comply  with  the  provisions  of  the  river  and 
harbor  act  approved  September  19, 1890. 

Lieutenant-Colonel  Hains  reports  that,  in  his  opinion,  Piscataway 
Creek  is  not  worthy  of  improvement  by  the  National  Government,  and 
in  this  opinion  I  concur. 

Very  respectflilly,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Gen^  Chief  of  Engineers, 
Hon.  Bedfield  Proctor, 

Secretary  of  Wax. 
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REPORT  OF  UBUTENA^'T-COLONEL  PETER   0.  HATNS,  CORPS  OF  ENGI- 

NEERS. 

United  States  Engentier  Office, 
WashingtoHy  D.  C,  October  6',  1S90. 

General:  In  compliance  with  Department  order  of  September  20, 
1890,  relative  to  preliminary  examinations  of  certain  harbors  and  rivers 
in  my  district,  I  have  to  report  that  1  have  made  a  preliminary  exami- 
nation of  Piscataway  Creek,  Mary  hind,  with  a  view  to  determining 
whether  said  creek  is  worthy  of  improvement  by  the  ^National  Govern- 
ment. Piscataway  Ci^eek,  Maryland,  is  a  tribntary  of  the  Potomac 
Elver,  which  it  enters  from  the  east  abont  one-fourth  of  a  mile  below 
Fort  Washington  Wharf  and  12  miles  below  Washington. 

The  creek  is  about  five-eights  of  a  mile  wide  at  its  month,  and  from 
one-half  to  five-eights  of  a  mile  wide  up  to  Farmington  Wharf,  the  only 
wharf  on  the  creek.  For  a  distance  of  2  miles  from  the  mouth  the  creek 
has  the  character  of  a  tidal  estuary  or  bay.  There  is  a  bar  at  the  mouth 
over  which  about  3.5  feet  can  be  canied  at  low  tide ;  from  thence  to  the 
Farmington  Wharf  the  depth  varies  from  4  to 6  feet.  The  average  depth 
holds  for  nearly  the  frill  Tiidth  of  tlie  creek  and  the  tidal  space  is 
large  and  ample.  About  one-fouilh  of  a  mile  above  Farmingtoii 
Wharf  the  creek  becomes  more  fluvial  in  its  character  and  narrows 
to  about  100  feet,  being  bordered  by  wide  marshes.  There  is  a 
bar  where  the  narrow  stream  debouches,  over  which  but  6  inches  can 
be  carried.  Above  this  bar  the  depth  ranges  from  2.5  to  3.5  feet,  the 
natural  depth  having  been  increased  by  sand  dredging.  About  1.5 
miles  above  Farmington  the  width  decreases  to  50  feet.  At  Piscataway 
village,  some  3.5  miles  above  Fiumington,  the  width  is  25  feet  and  the 
depth  from  6  inches  to  1  foot. 

The  steamer  Harry  Loder  plies  between  Farmington  and  Alexandria, 
Va.;  she  is  about  80  feet  long,  22  feet  wide,  and  draws  3  feet  light  and 
from  3.5  to  4  feet  loiided.  Her  tonnage  is  23  tons  net.  The  steamer 
runs  every  other  day,  as  the  trade  is  not  sufficient  to  warrant  daily 
trips.  The  obstructions  to  navigation  by  this  steamer  are,  (1)  thebiir 
at  the  mouth  of  the  creek,  and  (2)  a  shoal  place  duectly  in  front  of  the 
Farmington  Wharf.  The  steamer  experiences  but  little  difficulty  at 
ordinary  low  tides,  but  during  northwest  winds,  when  the  tide  falls  from 
1  to  2  feet  below  the  normal  plane,  the  boat  can  not  cross  the  bar. 
Comparison  with  the  Coast  Survey  soundings  of  1862  indicates  a  very 
gradual  shoaling  on  the  bar  since  that  date. 

The  depth  at  Farmington  Wharf  is  about  3  feet,  but  in  the  channel 
off  the  wharf  there  is  a  depth  of  4.2  feet.  The  proper  remedy  for  this 
trouble  is  to  extend  the  wharf. 

The  navigation  could  be  improved  by  dredging  a  channel  through 
the  bar  at  the  mouth,  say,  6  leet  deep  and  100  feet  wide,  and  another 
near  the  Farmington  Wharf,  where  the  depth  is  only  4.5  feet.  Such 
dredged  channels  w^ould  cost  about  812,000. 

The  trade  is  in  grain,  tobacco,  cord  wood,  and  supplies  for  stores. 
There  is  no  trade  above  Farmington  Wharf.  There  are  three  houses 
and  a  store  at  and  near  Farmington.  A  road  leads  from  Farmington 
to  Piscataway,  about  3.5  miles.  Piscataway  is  a  dilapidated  village  of 
some  twenty  houses,  about  one-third  of  which  are  untenanted  or  in  a 
state  of  decay.  The  jwimlation  is  less  than  100.  There  is  a  church  and 
four  small  stores,  which  are  said  to  do  an  annual  business  of  $4,000  a 
year.  It  was  estimated  that  some  80,000  pounds  of  tobacco  were  raised 
annually  in  this  distiict.    Brandywine  Station,  on  the  Popes  Creek 
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Branch  of  the  Baltimore  and  Potomac  Eailroad^  is  8  miles  east  of  Piscat- 
away^  and  the  raihroad  probably  takes  much  trade  which  formerly  went 
by  water.  It  is  estimated  that  the  trade  of  the  creek  is  about  fipom 
^10,000  to  $12,000  per  year.  While  it  is  possible  that  some  trade  might 
be  developed  by  improving  the  navigation,  it  is,  in  my  opinion,  too  local 
in  its  character  and  too  insignificant  in  its  proportions  to  justify  the 
General  Government  in  undertaking  the  work,  and  in  my  opmion  "not 
worthy  of  improvement"  by  the  Ifational  Government. 
Very  respectfully,  your  obedient  servant, 

Petbb  C.  Hains, 
Lieut  Cohj  Corp8  of  Engineers* 
Brig.  Gten.  Thomas  L.  Casey, 

Ohirf  of  UngineerSy  U.  8.  A. 


J  i6. 

preliminary  examination  of  NEWPORT  CREEK,  HEAD  OF  WICOMICO 

RIVER,  CHARLES  COUNTY,  MARYLAND. 

[Printed  in  House  Ex.  Doc.  No.  100,  Fifty-flnt  Congresa,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washingtonj  D.  (7.,  January  9j  1891, 

Sir:  I  have  the  honor  to  submit  the  accompanying  copy  of  report 
dated  January  6, 1891,  by  Lieut.  Col.  Peter  C.  Hains,  Corps  of  Engi- 
neers, upon  the  preliminary  examination  of  !N'ewport  Creek,  head  of 
Wicomico  Eiver,  Charles  County,  Md.,  made  in  compliance  with  re- 
quirements of  the  river  and  harbor  act  of  September  19, 1890. 

It  is  the  opinion  of  Lieutenant-Colonel  Hains,  concurred  in  by  this 
office,  that  the  locality  is  not  worthy  of  improvement  by  the  United 
States. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casht, 
Brig.  Oen.j  Chief  of  Sngineera. 
Hon.  Bbdfiblb  Pbootor, 

Secretary  of  War. 


BSPOBT  of  LIEUTBNANT  -  colonel  PETER  0.  HAINS,   CORPS  OF  EN- 
GINEERS. 

United  States  Enghneer  Office, 

WasMngtoUj  D.  (7.,  January  6,  1891. 

Obneral:  I  have  to  report,  in  compliance  with  the  requirements  of 
Department  letter  of  September  20,  1890,  as  follows  in  respect  to  a 
preliminary  examination  made  of  Newport  Creek,  at  the  head  of  Wi- 
comico River,  Charles  County,  Md. 

This  creek  rises  in  the  southeasterly  part  of  Charles  County^ Md., 
fldws  in  a  southerly  direction,  and  empties  in  the  Wicomico  Kiver, 
about  3  miles  from  the  head  of  the  latter.  For  the  greater  part  of  its 
length  the  creek  is  an  insignificant  stxeam,  with  a  supply  of  water 
wholly  inadequate  for  purposes  of  navigation.    That  part  of  the  creek 
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near  its  mouth  is  deeper  and  wider,  the  width  here  being  about  100 
feet  and  the  depth  from  6  to  10  feet,  forming  a  sort  of  pool  about  1,500 
feet  in  length.  This  part  of  the  oreek  also  receives  a  tidal  flow  from 
the  Wicomico  Kiver,  the  rise  and  fall  of  tide  being  about  2  feet 

The  land  bordering  on  the  stream  near  its  mouth  is  low  and  marshy; 
higher  upstream  it  is  better  drained  and  more  rolling.  The  village  of 
Newport,  consisting  of  about  a  dozen  houses,  is  located  on  the  right 
bank  about  1^  miles  from  the  mouth. 

Entrance  to  the  creek  is  obstructed  by  a  bar,  part  of  which,  in  very 
low  tides,  becomes  bare,  but  through  which  a  shallow  channel  about 
100  feet  wide  has  cut  its  way.  This  bar  is  the  obstruction  to  naviga- 
tion, which,  I  presume,  it  is  desired  that  the  Government  should  re- 
move. The  upper  part  of  the  creek  is  too  small  to  make  the  question 
of  its  improvement  one  for  serious  consideration.  A  cut  through  the 
bar  would  enable  larger  vessels  to  get  into  the  deep  pool  near  the 
mouth  of  the  cre^k,  and  if  made  200  feet  wide  and  6  feet  deep  at  low 
tide  could  be  done  for  about  $12,000,  but  in  all  probability  it  would 
fill  up  unless  works  of  contraction  were  also  built.  The  cost  of  such 
works  has  not  been  estimated.  It  must  be  remembered,  however,  that 
the  Wicomico  itself  has  only  from  3  to  4  feet  depth  at  low  tide  on  the 
upX)er  ])art,  and  in  consequence  a  deepening  of  the  bar  of  Newport  Creek 
would  be  of  little  use  unless  the  river  were  also  deepened. 

From  the  best  information  obtainable  it  appears  that  there  are  only 
two  or  three  small  sailing  vessels  that  trade  on  the  creek.  They  ret^eive 
their  cargoes  from  lighters.  The  products  of  the  valley  consist  of  to- 
bacco, corn,  wheat,  and  cord  wood.  The  amount,  however,  as  nearly  as 
could  be  ascertained,  does  not  exceed  in  value  $30,000  per  annum,  most 
of  which  goes  to  market  by  rail. 

In  view  of  the  above  I  am  of  the  opinion  that  Newport  Creek  is  not 
worthy  of  improvement  by  the  National  Government. 
Very  respectfully,  your  obedient  servant, 

Peter  C.  Hains, 
Lieut  CoLj  Corj^s  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  EngineerSy  U.  8,  A. 


J  17. 

PEELIMINAEY  EXAMINATION  OP  SMITH  CREEK,  MARYLAND. 

United  States  Engineer  Office, 

Washingt/)nj  D.  C,  April  22^  1891. 

General:  In  compliance  with  instructions  contained  in  Department 
letter  dated  September' 20,  1890,  I  submit  tlie  following  report  of  a  i^re- 
liminary  examination  of  Smith  Creek,  .Maryland. 

Smith  Creek  is  a  small  tidal  estuary  of  the  Potomac  River,  into  whicT 
it  empties  about  8  miles  northwest  of  Point  Lookout.    The  creek 
thou«i:li  small,  is  for  the  most  part  deei),  and  large  quantities  of  oyster?* 
are  sliipped  from  it.     Tht^re  arc  tlircc  steamers  that  make  triweekly 
trips  to  the  two  landings  in  the.  (neek  during  the  spring  and  suuinie. 
season,  and  two  steamers  during  the  winter  season.     Besides  thes< 
steamers  there  are  many  smaller  vessels  that  trade  there.    So  far  3* 
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commerce  is  concerned,  it  is  quite  large  considering  the  size  of  the 
stream,  thongh  I  am  not  able  to  give  any  exact  data  in  regard  to  the 
amonnt.  Four  hnndred  to  600  barrels  of  oysters  are  ahipp^  per  week 
m  the  oyster  season.  •^^^^tr^  iro*  woo*. 

H  J^**™**™JT,f"**  T^**i  **y  ^^  P««P^®'  so  far  as  I  conld  learn,  are 
K  ^^^f  1?^"^^  the-bar  channel  at  nigh<^  or  the  straighteiSg 
of  the  channel  by  dredgmg.    The  channel  is  crocked,  it  is  trae,  bnt  it 
18  deep  and  not  so  narrow  but  that  steamers  can  enter  it  at  meht  bv 
SL^^°^  **^  the  lanterns  that  are  hnng  np  onpUes  at  its  enhance. 
These  temporary  hghts  we  maintained  by  private  parties,  and  if  they 
could  be  reheved  of  this  trouble  and  expense,  nothing  more  would  be 
needed.    The  channel  on  the  bar  is  at  least  14  feet  deep  at  low  tide,  ia 
Its  shoalest  parts,  and  about  7  feet  is  the  greatest  draft  of  vessels  tLat 
ordinarily  run  into  it    Inside  the  bar  the  depth  is  more  than  18  feet 
The  bar  seems  to  be  a  stable  one  and  has  not  varied  much  in  a  num- 
ber of  years.    To  dredge  off  a  part  of  the  shoal  in  order  to  make  the 
c^nnel  wider  and  more  nearly  straight  would  not  aflfoid  any  material 
rebe^  as  it  would  doubtless  form  again  unless  supplemented  by  works 
of  contraction.    If  works  of  contraction  be  also  constructed  to  Aye  per- 
manency to  the  chanueL  the  cost  would  become  so  great  in  comparLm 
MdertS^S^*  **^  *^®  Government  would  not  be  justified  in 

TifilSl  *?^*%  *^®  ^^  ^  *"*  *>^  *^®  oP^o**  tl^»*  Smith  Creek, 
Maiyland,  is  not  worthy  of  improvement  by  the  National  Government 
Very  respectfully,  your  obedient  servant, 

Peteb  C.  Hains, 
Brig.  Gen.  Thomas  L.  Casey,         ^''  ^^'^  ^'^'  'f  ^^^inm',. 

Chief  of  Engineers. 


J  i8. 

PRELIMINABT  EXAMINATION  OP  NANDUA  CREEK,  VIRGINIA. 

[Printed  in  HooBe  Ex.  Doo.  No.  290,  Fifty-first  CongreM,  second  session.] 

Office  op  the  Chiep  of  Engineers, 

United  States  Army, 
Washington^  D.  0.,  March  ^,  1891. 
Sir  :  I  have  the  honor  to  submit  the  accompanyinff  copv  of  report 
dated  February  27, 1891,  from  Lieut.  Col.  P.  0.  Haiiesf  OoK^ 
neei-8,  giving  results  of  preliminary  examination  of  Nandua  Creek, 
Virginia,  made  to  comply  with  provisions  of  the  river  and  harbor  aet 
approved  September  19,  1890. 

Lieutenant-Colonel   Hains   reports  that  he  is  of  the  opinion  that 
Nandua  Creek  is  not  worthy  of  improvement  at  the  present  time  by  the 
National  Government,  and  in  this  opinion  I  concur. 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 

Tx       T.  ^  Brig.  Gen..  Chief  of  Engineers. 

Hon.  Eedfleld  Proctor,  ^        j  j      y    ^^i^. 

ISecretary  of  War. 
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BEPORT   OF  LIEUTENANT-COLONEL    PETER  C.  HAINS,    CORPS    OF   EN- 
GINEERS. 

United  States  Engineer  Office, 

Waahingtmij  D.  C.j  Febi-uary  27,  1891. 

General:  In  accordance  with  instructioTis contained  in  Department 
letter  dated  September  20,  1890, 1  submit  the  following  report  of  a  pre- 
liminary examination  of  Kaudua  Creek,  Viri^inia: 

Kandua  Creek,  Virginia,  is  a  small  tidal  estuary  of  Chesapeake  Bay, 
on  the  eastern  side  of  the  same.  The  improvement  asked  for  is  a  deep- 
ening of  the  bar  at  it«  entiance.  This  bar  is  a  shitting  one.  The  sand 
spit  on  the  north  side  of  the  entrance  seems  to  work  to  the  southward 
during  northwesterly  gales,  which  stir  up  the  material  forming  it,  and 
while  in  this  state  of  suspension  it  is  moved  along  the  bottom  until  the 
currents  become  too  sluggish  to  carry  it  farther,  when  it  is  dropped  and 
forms  a  bar. 

The  sand  spit  on  the  south  side  of  the  entrance  also  projects  into  the 
bay  about  half  a  mile,  but  the  one  on  the  north  side  overlaps  tlie  other, 
so  that  the  channel  is  both  narrow  and  crooked.  It  appears  that  the 
southerly  end  of  the  north  sand  spit  which  forms  the  bar  moves  slowly 
southward,  forcing  a  corresponding  movement  of  the  channel  until  the 
latter  reaches  a  distance  of  half  or  three-quarters  of  a  mile  from  its  most 
nortiierly  position.  It  then  breaks  through  in  its  original  place,  and 
the  same  southerly  movement  takes  place  again.  The  bar  is  thus  kept 
constantly  shifting. 

At  the  present  time  there  is  a  depth  of  about  6  feet  on  the  bar  at  low 
tide,  and  though  the  channel  is  crooked,  there  do  not  appear  to  be  any 
serious  difficulties  in  navigating  it.  There  is  only  one  boat  landing  in 
the  creek,  and  vessels  drawing  more  than  6  feet  can  not  reach  it.  It 
thus  happens  that  a  deepening  of  the  bar  would  add  little,  if  anything, 
to  the  facilities  of  navigation,  except,  perhaps,  to  make  it  easier  of  en- 
trance.   If  the  existing  channel  was  well  buoyed  it  would  be  a  benefit. 

The  countix  tributary  to  Nandua  Creek  is  fertile  and  well  cultivated. 
The  amount  of  produce  shipped  is  large.  Mr.  Clarke,  the  agent  of  a 
line  of  steamers  between  Baltimore  and  Nandua,  informs  me  that  last 
year  the  steamers  of  that  line  transported  37,000  barrels  of  potatoes, 
besides  large  quantities  of  other  farm  produce,  from  !N^andua  to  Balti- 
more. I  am  informed  that  the  amount  of  freight  of  all  kinds  reaches 
5,000  to  6.000  tons  per  annum.  In  value,  I  should  judge,  there  must  be 
a  trade  of  from  $125,000  to  $150,000  per  year. 

If,  therefore,  there  was  serious  danger  of  this  trade  being  cut  off  by 
a  filling  up  of  the  channel  at  the  entrance  of  the  creek,  or  if  I  could  see 
how  it  could  be  largely  increased  by  deepening  that  channel,  I  should 
say  that  Nandua  Creek  is  worthy  of  improvement,  if  such  improvement 
could  be  made  at  reasonable  cost.  But  there  does  not  appear  to  be  any 
danger  of  its  filling  up  or  becoming  any  worse  than  it  now  is.  On  the 
contrary,  it  is  probable  that  it  will  become  better  through  natural  agen- 
cies before  an  appropriation  could  be  made  to  improve  it.  The  preva- 
lent opinion  among  the  people  seems  to  be  that  it  would  cost  but  a  few 
thousand  dollars  to  dredge  a  channel  and  that  then  it  would  remain 
there.  A  dredged  channel  would,  however,  be  of  the  same  shifting 
chaTa<?ter  as  the  natural  one,  unless  it  was  .supplemented  with  other 
works  to  regulate  the  flow  of  the  tides.  It  is  j)robable  that  a  dike  built 
out  from  the  south  side  of  the  entrance,  in  connection  with  dredging, 
would  make  the  channel  more  stable  and  possibly  deeper. 

I  roughly  estimate  the  cost  of  dredging  a  new  channel  6  feet  deep  ai 
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extreme  low  tide,  and  150  feet  wide,  at  about  $10,000.  The  dike  would 
<*o8t  about  $30,000,  making  the  total  cost  of  the  improvement  about 
$40,000.  The  expenditure  of  this  amount  at  Nandua  Creek  would  not, 
in  my  opinion,  add  sensibly  to  the  existing  facilities.  I  am  therefore 
of  the  opinion  that  Kandua  Creek,  Virginia,  is  not  worthy  of  improve- 
ment at  the  present  time  by  the  National  Grovemment. 
Very  respectfully,  your  obedient  servant, 

Peter  0.  Hains, 
Lieut,  Cohy  Carps  of  Engineers, 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  EngvneerSy  U,  8,  A, 


J  19-     . 
PRELIMIKART  examination  of  POTOMAC  CREEE,  VIRGINIA. 
[Printed  In  House  Ex.  Doc.  Ko.  63,  FiAy-fbnt  Ckmgr«ee,  aeoond  seaaion.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  JD.  0.,  December  i,  1890. 

SiB:  I  have  the  honor  to  submit  herewith  the  accompanying  copy  of 
report  dated  ^N'ovember  26, 1890,  from  Lieut.  Col.  Peter  C.  Hains,  Corps 
of  En^eers,  giving  results  of  preliminary  examination  of  Potomac 
Creek,  Virginia,  made  to  comply  with  provisions  of  the  river  and  harbor 
act  approved  September  19, 1890. 

Lieutenant-Colonel  Hains  reports  that,  in  his  opinion,  Potomac  Creek 
is  not  at  this  time  worthy  of  improvement  by  the  I^ational  Government, 
and  I  concur  in  this  opinion. 

Very  resx>ectfn]ly,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig,  Oen.y  Chief  of  Engineers. 

Hon.  Bedfield  Proctor, 

Secretary  of  War, 


report  op  lieutenant-colonel  peter  0.  hains,  corps  of  en- 
gineers. 

TJnited  States  Engineer  Office, 

Washington,  D,  (7.,  November  26, 1890, 

General:  Li  accordance  with  the  instructions  contained  in  Depart- 
ment letter  dated  September  20, 1890, 1  have  the  honor  to  submit  the 
foUowing  report  of  a  preliminary  examination  of  Potomac  Creek,  Vir- 
ginia. 

Potomac  Creek  is  a  small  tidal  tributary  of  the  Potomac  Eiver  into 
which  it  empties  about  45  ndles  below  Washington,  D.  C.  There  is  no 
less  than  6  feet  at  its  mouth,  and  this  depth  can  be  carried  upstream  a 
distance  of  about  2  miles.  A  bar  about  6,000  feet  long  is  then  encoun- 
tered over  which  only  about  3  feet  can  be  carried  at  low  tide.    After 
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crossing  this  bar  the  crei^k  bi^onios  iiari*ow  and  much  «lee[»er  for  sev- 
eral miles  failher  upstream.  To  make  a  out  tli rough  this  bar,  6  feet 
deep  at  low  tide,  would  open  up  the  navigation  of  a  small  section  of  tbe 
creek  to  boats  of  greater  draft  than  can  now  reach  it,  but  it  is  of  doubt- 
ful utility  at  the  present  time.  The  trade  of  the  creek  is  earned  on  in 
light-draft  sailing  vessels,  and  consists  chiefly  of  cord  wood,  railroad  ties, 
and  poplar  for  paper  manufacturing.  Grain  is  raised  along  the  banks, 
but  little,  if  any,  is  shipped  by  water.  The  Alexandria  and  Fredericks- 
burg Eailroad  is  near  at  hand,  and  doubtless  carries  most  of  the  pro- 
duce of  the  adjacent  country.  There  are  no  steamers  running  into  the 
creek,  and  even  if  the  bar  referred  to  was  deepened  it  is  my  opinion 
there  weuld  be  none. 

It  would  cost  about  $30,000  to  dredge  a  channel  200  feet  wide  and  6 
feet  deep  through  this  bar,  and  it  is  almost  certain  that  it  would  not  be 
permanent,  but  would  require  redredging  from  time  to  time.  A  channel 
of  less  width  would  soon  till  up,  as  the  material  is  very  soft. 

I  have  not  been  able  to  obtain  any  reliable  statistics  of  trade,  but 
from  personal  observation  and  inspection  of  the  country,  I  do  not  think 
it  would  be  sufficient  to  justify  the  Government  in  undertaking  the  work 
of  improvement. 

For  the  reasons  stated  I  am  of  the  opinion  that  Potomac  Creek,  Vir- 
ginia, is  not  at  this  time  worthy  of  improvement  by  the  I^ational  Gov- 
ernment. 

Very  respectfully,  your  obedient  servant, 

Peter  C.  Hains, 
Lieut  Col,y  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey. 

Chief  of  Engineers^  U,  8.  A. 


J  30. 

preliminary  examination  of  upper  MACHODOC  creek,  VIRGINIA. 

I 

[Printed  in  HouBe  Ex.  Doc.  No.  17,  Fifty-first  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washingtonj  J),  C,  December  4, 1890. 

Sir:  I  have  the  honor  to  submit  herewith  the  accxjmpanying  copy  of 
report,  dated  November  26, 1890,  from  Lieut.  OoL  Peter  C.  Hains,  Corps 
of  Engineers,  giving  results  of  preliminary  examination  of  Upper  Ma- 
chodoc  Creek,  Virginia,  made  to  comply  with  provisions  of  the  river  and 
harbor  act  approved  September  19,  1890. 

Lieutenant-Colonel  Hains  reports  that,  in  his  opinion,  the  Upper  Ma- 
chodoc  is  not  worthy  of  improvement  by  the  National  Government,  and 
I  concur  in  this  opinion. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig,  Oen.j  Chief  of  Engineers. 

Hon.  Eedfield  Proctor, 

Secretary  of  War, 
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BEPOBT    OF  LIEUTENANT-COLONEL  PETEK  C.  HAINS,  CORPS  OP  ENGI- 
NEERS. 

United  States  Engineer  Ofpioe, 
WMhingtony  D,  0.,  November  J26, 1890. 

General:  In  accordance  with  the  instructions  contained  in  De- 
partment letter  dated  September  20, 1890, 1  have  the  honor  to  submit 
the  following  report  of  a  preliminary  examination  of  Upper  Machodoc 
Creek,  Virginia: 

The  Upper  Machodoc  is  a  small  tidal  tributary  of  the  Potomac  Eiver, 
into  which  it  empties  about  3  miles  below  Mathias  Point.  At  its  mouth 
the  creek  is  wide  and  from  6  to  8  feet  of  water  at  low  tide  can  be  car- 
ried uj)  as  far  as  Brick-house  Landing,  a  distance  of  about  2  miles.  A 
short  distance  above  this  landing  there  is  a  bar  over  which  only  3J  feet 
can  be  carried  and  that  with  difficulty  on  account  of  its  tortuous  course 
and  narrowness.  After  crossing  this  bar  7  to  8  feet  of  water  can  be 
carried  for  a  distance  of  about  half  a  mile.  Here  there  is  a  lump  over 
which  only  6  feet  can  be  carried.  Thence  to  Little  Ferry  LaniUng,  a 
distance  of  about  2  miles,  7  feet  can  be  carried  without  difficulty,  except 
at  one  place,  where  only  5  feet  can  be  had.  From  Little  Ferry  Landing 
to  Long  Point  there  is  deep  water.  At  Long  Point  the  channel  is  nar- 
row and  tortuous,  and  obstructed  by  some  old  logs,  making  navigation 
here  dangerous.  Above  Long  Point  a  shallow  place  occurs,  called  Oow 
Flats,  extending  to  within  a  short  distance  of  Oyster  Shell  Landing. 
On  these  flats  the  water  is  only  4  feet  deep  and  obstructed  by  snags. 
Above  Oyster  Shell  Landing  the  creek  becomes  narrower,  but  dC/Cper, 
the  width  decreasing  to  about  70  feet. 

If  the  obstructions  to  navigation  were  removed  as  far  up  as  Oyster 
Shell  Landing  there  would  result  some  benefit  to  navigation  and,  inci- 
dentally^  to  the  adjacent  country.  There  is  no  railroad  in  this  immedi- 
ate section,  so  that  water  is  the  chief  means  of  transportation.  The 
principal  products  are  railroad  ties,  cord  wood,  and  some  farm  produce. 
Probably  the  trade  may  reach  in  value  as  much  as  $50,000  or  $75,000 
annually.  This  is  an  approximate  estimate  only.  I  have  no  definite 
statistics  of  trade. 

To  make  navigation  safe  and  easy  for  vessels,  say,  of  6  feet  draft, 
would  cost  about  $25,000  to  $40,000,  but  I  am  or  the  opinion  that  the 
dredged  channels  would  maintain  themselves  for  a  considerable  time. 

Trade  is  carried  on  in  barges  and  light-draft  schooners.  No  steam- 
ers enter  the  creek  at  present,  though  I  am  informed  that  one  formerly 
did  so.  I  do  not  think  that  any  large  increase  in  trade  would  result 
from  the  improvement.  I  have,  therefore,  to  report  that,  in  my  opinion, 
the  Upper  Machodoc  is  not  worthy  of  improvement  by  the  National 
Government. 

Very  respectfully,  your  obedient  servant, 

Peteb  C.  Hains, 
Lieut  CoLy  Corps  of  Engineers, 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers  U.  8.  A. 
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Jai. 

PRELIMINAEY  EXAMIKATION  OF  [GREAT]  WICOMICO  RIVER,  VIRGINIA. 

United  States  Engineer  Office, 

Washington^  D.  0.,  April  1%  189 J. 

General:  In  compliance  with  instruc'tions  contained  in  Department 
letter  dated  September  20,  1890, 1  submit  the  following  rej^rt  of  a  pre- 
liminary examination  of  Wicomico  lUver,  Va. 

There  are  two  rivers  in  Virginia  of  this  name,  the  Great  Wicomico 
and  the  Little  Wicomico.  They  both  empty  into  Chesapeake  Bay,  the 
former  a  short  distance  below  and  the  latter  at  the  month  of  the  Poto- 
mac. With  a  view  to  ascertaining  which  one  was  meant  in  the  harbor 
and  river  bill,  I  addressed  a  letter  to  Hon.  Thos.  H.  Bayly  Browne, 
Member  of  Congress  from  Virginia,  at  whose  instance,  I  wa*  informed, 
the  order  for  the  examination  or  survey  was  inserted  in  the  harbor  and 
river  bill.  From  his  reply  I  infer  that  the  Great  Wicomi(»o  was  me^mt 
to  be  examined.  Tliis  stream  is  navigable  for  vessels  drawing  7  to  8  feet 
of  water,  as  far  up  as  Sampson's  Wharf,  the  present  head  of  steamboat 
navigation,  a  distance  of  about  9  miles  from  its  mouth.  It  is  navigable 
for  vessels  drawing  5  feet  for  a  distance  of  2J  miles  farther. 

The  river,  for  the  greater  part,  is  wide  and  deep,  and  the  country 
along  its  banks  fairly  well  cultivated,  and  access  to  markets  easy.  It 
affords  excellent  facilities  for  the  planting  and  raising  of  oysters,  and 
there  is  a  considerable  trade  in  the  oyster  business.  The  products  of 
the  country  are  grain,  poultry,  vegetables,  timber,  and  railroad  tie.s. 
The  amount  of  each  I  have  not  been  able  to  estimate. 

The  improvement  desired  is  the  deepening  of  the  river  above  Samp- 
son's Wharf,  so  that  vessels  of  a  larger  class  can  go  abou^J  miles  far- 
ther up  and  load  without  the  necessity  for  lightering.  Such  an  im- 
provement could  be  made  at  an  estimated  cost  of  $86,000.  I  fail  to  see 
that  any  great  benefit  could  result  from  such  an  improvement.  I  am 
informed  by  the  president  of  the  Maryland  Steamboat  Company  that 
the  amount  of  business  done  at  Sampson's,  the  highest  point  to  which 
steamers  go,  is  barely  enough  to  justify  them  in  going  that  far.  Above 
this  point  the  only  business  at  the  present  time  is  the  shipment  of  I'ail- 
road  ties,  cord  wood,  and  ship  timber.  These  are  conveyed  in  light- 
draft  schooners.  I  invite  attention  to  an  examination  and  survey  made 
by  Mr.  S.  T.  Abert  in  1883,  in  respect  to  the  improvement  of  this  por- 
tion of  the  river.  Mr.  Abert  was  of  the  opinion  that  the  river  was 
worthy  of  improvement.  I  do  not  concur  in  this  view  of  the  matter. 
I  do  not  think  the  amount  of  trade  at  present  is  sufficient  to  justify  the 
Government  in  undertaking  the  work,  and  the  prospective  increase  is 
so  limited  that  I  can  not  recommend  it. 

In  view  of  the  above,  I  am  of  the  oi)inion  that  the  Great  Wicomico 
River  is  not  worthy  of  improvement  by  the  Kational  Government. 
Very  respectfully,  your  obedient  servant. 

Peter  C.  Hains, 
Lieut  CoLj  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  UngineerSf  U,  &  A» 
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J  22. 

PRELIMINARY  EXAMINATION  OF  CRANE'S  CREEK,  VIRGINIA. 

United  States  Engineer  Office, 

Washington,  D.  0.,  April  22, 1891. 

Gbnebal:  In  compliance  with  instructions  contained  in  Department 
letter  dated  September  20, 1890, 1  submit  the  following  report  of  a  pre- 
liminary examination  of  Crane's  Creek,  Virginia: 

Crane's  Creek  is  a  tidal  estuary  of  the  Great  Wicomico,  into  which  it 
empties  near  the  mouth  of  the  latter  stream.  The  creek  is  from  9  to 
10  teet  deep  for  a  distance  of  little  more  than  half  a  mile.  The  adja- 
cent country  is  fairly  well  cultivated,  and  the  waters  of  the  creek 
would  attbrd  good  facilities  for  oyster-planting.  At  the  mouth  of  the 
creek  there  is  a  bar  over  which  only  about  2  feet  can  be  carried  at  low 
tide.  This  bar  is  formed  of  sand.  The  produce  of  the  country  tribu- 
tary consists  chiefly  of  raili'oad  ties,  cord  wood,  and  grain,  the  amount 
of  which  is  not  large,  though  I  can  not  give  the  exact  figures. 

The  improvement  desired  is  the  cutting  of  a  channel  through  the  bar 
at  the  mouth  of  the  creek.  This  would  give  an  entrance,  which  is  now 
practically  closed,  to  vessels  of  greater  draft  than  2  feet  and  would  de- 
velop some  trade.  The  amount,  however,  would  be  small,  as  the  deep 
water  of  the  creek  reaches  only  about  half  a  mile  from  its  mouth.  The 
cost  of  cutting  a  channel  through  the  bar,  say  150  feet  wide  by  8  feet 
deep,  would  be  about  $20,000,  but  whether  it  would  remain  open  with- 
out works  of  contraction  is  doubtful. 

In  view  of  all  the  circumstances  I  am  of  the  opinion  that  Crane's 
Creek  is  not  worthy  of  improvement  by  the  National  Government. 
Very  respectfully,  your  obedient  servant, 

Peter  C.Hains, 
Lieut.  Col,,  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers. 


J  23. 

PRELIMINARY  EXAMINATION  OF  PISCATAWAY  CREEK,  VIRGINIA. 
[Printed  in  House  Ex.  Doc.  No.  59,  Fifty-first  Congross,  second  session.] 

Office  of  the  Chief  op  Engineers, 

United  States  Army, 
Washington,  D.  C,  December  4, 1890. 

Sib  :  I  have  the  honor  to  submit  herewith  the  accompanying  copy 
of  report  dated  October  30, 1890,  from  Lieut.  Col.  Peter  C.  Hains,  Corps 
of  Engineers,  giving  results  of  preliminary  examination  of  Piscataway 
Creek,  Virginia,  ms^e  to  comply  with  provisions  of  the  river  and  har- 
bor act  approved  September  19,  1890. 

Lieutenant-Colonel  Hains  reports  that  in  his  opinion  Piscataway 
Creek  is  not  worthy  of  improvement  by  the  National  Government,  and 
I  concur  in  his  opinion. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen.,  Chief  of  Engineers. 
Hon.  Bedfield  Proctor, 

Secretary  of  War. 
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REPORT  OF  LIEUTENANT-COLONEL  PETER  C.  HAlNri,  CORPS  OF  ENGI- 
NEERS. 

United  States  Engineer  Office, 

WaithingUm,  D.  C,  October  30,  1890. 

General:  In  accordance  with  the  iustmctions  contained  in  Depart- 
ment letter  dated  Sept-ember  20,  181H),  I  have  the  honor  to  submit  the 
following  report  of  a  preliminary  examination  of  Piscataway  Creek, 
Virginia : 

Piscataway  Creek,  Virginia,  empties  into  iha^  Eappahannock  River 
about  3  miles  below  the  town  of  Tappaliaiinock.  After  crossing  the 
bar  at  its  mouth  it  is  navigable  for  vessels  drawing  about  7  feet  for  a 
distance  of  6  or  6  miles.  The  creek  is  narrow  and  tortuous,  though 
generally  deep.  The  obstruction  to  navigation  is  the  bar  at  its  month, 
over  which  only  about  3  feet  at  low  tide  can  be  carried;  but  as  the  tide 
rises  and  falls  about  2  feet,  5  feet  or  more  can  be  carried  over  it  at  hig^h 
water.  The  bottom  is  so  soft  that  vessels  can  drag  their  keels  through 
several  inches  without  damage. 

The  trade  on  the  creek  is  small,  not  exceeding  in  value,  as  well  as 
could  be  determined,  $50,000  per  annum.  There  i8  a  canning  factory 
on  the  creek  firom  which  about  $10,000  worth  of  goods  is  said  to  be 
shipped  annually.  The  remainder  of  the  trade  is  chiefly  in  lumber, 
cord  wood,  railroad  ties,  and  grain.  It  is  reported  that  the  lumber 
business  wa«  formerly  quite  large,  about  10,000,(K)0  feet  being  shipped 
annually.  This  has  fallen  off  to  about  one-tenth  that  amount.  It  is 
thought  that  the  falling  off  is  due  more  to  the  fact  that  the  best  timber 
has  been  cut  out  of  that  section  of  country  than  to  a  want  of  facilities 
for  shipping  it. 

There  is  a  wharf  at  Tjippahannock  where  stoamers  land  three  times 
a  week,  and  all  light  <aud  perisliable  freight,  such  as  vegetables,  etc., 
from  the  adjacent  country,  is  shipped  from  there. 

To  deepen  the  entrance  to  the  creek,  so  that  it  would  be  of  material 
advantage  to  vessels  of  heavier  draft  than  now  enter  it,  would,  in 
my  opinion,  cost  more  than  the  trade  of  the  creek  would  justify.  To 
dredge  a  channel,  say  200  feet  wide  and  7  deep,  would  cost  about 
$20,000.  Such  a  dredged  channel  it  is  believed  would  not  be  permanent. 
It  would  need  redredging  from  time  to  time,  or  the  construction  of  dikes 
to  regulate  the  flow  of  water  so  that  the  cut  would  not  fill  up.  Such 
dikes  would  cost  about  $20,000  more,  so  that  the  cost  of  the  entire  im- 
provement would  not  be  less  than  about  $40,000. 

For  the  reasons  given  above  Piscataway  Creek,  Virginia,  is  not,  in 
my  opinion,  worthy  of  improvement  by  the  National  Government. 
Very  respectfully,  your  obedient  servant, 

Peter  C.  Hains, 
Lieut  Col.,  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U,  S.  -4.. 


APPENDIX  K. 


mPEOVEMENT  OF  CERTAIN  RIVERS  AND  HARBORS  IN  SOUTHEASTERN 
VIRGINIA  AND  NORTHEASTERN  NORTH  CAROLINA. 


SEPORT  OF  CAPTAIN  G,  J.  FIEBEGEB,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  TEAR  ENDING  JUNE  SO,  1891,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS, 

IMPROVEMENTS. 


1.  Harbor  of  Norfolk  and  its  approaches, 

Virginia. 

2.  Approach  to  Norfolk  Harbor  and  the 

United  States  Navy-yard  at  Nor- 
folk, Virginia. 

3.  Hampton  Creek  and  Bar,  Virginia. 

4.  Namtemond  River,  Virginia. 

5.  CMckahominy  River,  Virginia. 

6.  Appomattox  River,  Virginia. 


7.  Inland  water  route  from  Norfolk  Har- 

bor, Virginia,  to  Albemarle  Sound, 
North  Carolina,  through  Currituck 
Sound. 

8.  North  Landing  River,  Virginia  and 

North  Carolina. 

9.  Currituck  Sound,  Coaujok  Bay,  and 

North  River  Bar,  North  Carolina. 


EXAMINATIONS. 


10.  Chickahominy  River;  Virginia,  from 

Holly  Landing  to  Long  Bridge. 

11.  Western  Branch  of  Elizabeth  River,* 

Virginia. 

12.  Water-way  to  connect  Lynn  Haven 

Bay  with  Eastern  Branch  of  Eliza- 
heih  River,  Virginia. 


13.  Nottoway  River,  Virginia,  from  mouth 

of  river  to  Courtland. 

14.  North- West  River,    North  Carolina, 

np  to  Moyock. 

15.  West   Neclc  River,  to  and   beyond 

Dozier's  Bridge,  Virginia. 


TJnited  States  Enoineer  Office, 

Norfolk^  Va.j  July  2^  1891. 

Oenebal  :  I  have  the  honor  to  transmit  herewith  the  annual  reports 
for  the  fiscal  year  ending  June  30, 1891,  upon  the  works  of  river  and 
harbor  improvement  and  examinations  in  my  charge. 
Very  respectfully,  your  obedient  servant, 

G,  J.  FlEBEOBR, 

Captain,  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A. 


K  I. 

IMPROVEMENT  OF  HARBOR  OF  NORFOLK  AND  ITS  APPROACHES,  VIB- 

GINIA. 

The  river  and  harbor  act  of  September  19, 1890,  contained  the  follow- 
■ngparagn^aph: 
Improving  harbor  at  Korfolk  and  its  approaches,  Virginia:  Gontinu- 
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ing  improvement,  $150,000,  $50,000  of  which  shall  be  expended  m  im- 
proving the  approach  to  the  inner  harbor  and  the  United  States  navy- 
yard  at  Norfolk,  by  increasing  anchorage  between  Lambert  Point  and 
Fort  Norfolk. 

The  anchorage  herein  mentioned  is  not  contained  in  the  project 
adopted  in  1885,  and  therefore  is  not  contemj)lated  in  previous  esti- 
mates. 

The  estimated  cost  of  this  anchorage  as  given  in  the  rejwrt  hereunto 
attached  is  $150,000;  the  estimate  for  the  completion  of  the  existing 
project  should  therefore  be  increased  by  this  amount. 

A  project  for  the  expenditure  of  the  appropriation  of  September  19, 
1890,  was  submitted  to  the  Chief  of  Engineers  and  approved. 

In  accordance  therewith  proposals  were  invited  fof  dredging,  and  on 
December  27, 1890,  bids  were  received  and  opened.  All  the  bids  in 
conformity  with  the  specifications  being  considered  too  high,  the  work 
was  readvertised  and  a  second  lot  of  bids  received  and  opened  January 
30, 1891.  On  March  13, 1891,  a  contract  was  entered  into  with  the  Na- 
tional Dredging  Company  of  Wilmington,  Del.,  to  do  the  work  for  10.7 
cents  per  cubic  yard. 

Work  wa«  begun  by  this  company  on  April  2  and  at  the  close  of  the 
fiscal  year  273,022  cubic  yards  had  been  dredged  from  the  bar  at  Sew- 
ell  Point  and  the  channel  widened  about  100  feet. 

Under  the  existing  contract,  the  channel  through  Sewell  Point  Bar 
will  be  completed,  >one- third  of  the  anchorage  dredged,  and  the  shoal 
removed  from  the  mouth  of  the  Eastern  Branch. 

Future  work. — The  work  of  the  greatest  importance  under  the  exist- 
ing project  is  the  completion  of  the  anchorage  between  Lambert  Point 
and  Fort  Korfolk.  Daily  complaints  are  now  made  of  the  obstruction 
to  navigation  by  vessels  Ijing  at  anchor  off  Lambert  Point  coal  piers. 
Next  in  importance  is  the  completion  of  the  work  in  the  inner  harbor 
near  the  junction  of  the  Eastern  and  Southern  branches,  where  the  chan- 
nel is  much  too  narrow  to  accommodate  the  passing  vessels  without  gi*eat 
danger  of  collisions.  The  estimated  cost  of  the  dredging  to  aft'ord  im- 
mediate relief  to  the  commerce  of  this  port  is — 

Anchorage,  666,666  cubic  yards,  at  15  cent« $100,000 

Sonthem  Branch,  75,000  cubic  yards,  at  15  cents 11, 250 

Eastern  Branch,  las, 333  cubic  yards,  at  15  cents 27,500 

Berkley  Flats,  348,333  cubic  yards,  at  15  cents 52,250 

191,000 

This  amount  could  be  advantageously  expended  in  the  fiscal  year  end- 
ing June  30, 1893. 

Money  statement 

July  1, 1890,  balance  unexpended 2,003.90 

Amount  appropriated  by  act  approved  September  19,  1890 150, 000. 00 

152, 003.  «0 
June  30, 1891,  amount  expended  during  fiscal  year 15, 719.  4 

July  1,  1891,  balance  unexpended 136,284..  6 

July  1,  1891,  amount  covered  by  uncompleted  contracts 121, 612.  0 

July  1,  1891,  balance  available 14,672.  5 

i  Amount  (estimated)  required  for  completion  of  existing  project 457, 744.  5 
Amoimtthat  can  profitably  beexpended  in  fiscal  year  ending  June  30, 1893  191,  GOO.   J 
Submitted  in  compliance  with  requirements  oi"  sections  2  of  river  and 
harbor  acts  of  18G6  and  18G7. 
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AUiraoi  of  propaadU  fin-  dredging  l»  Norfolk  Harbor,  Virginia,  opened  December  S7, 

by  Lieut,  G,  J,  liebeger,  Corps  of  Engineere, 


'So. 


1 
2 

8 

4 
5 


Kame  and  addreaa. 


American  Dredging  Col,  Philadelphia,  Pa. . 
Horrin  &  Commings  I)redging  Co.,  Xew 

York  City,  N.Y 

P.  Sanford  Koea,  Jersey  City,  N.  J 

Atlas  Dredging  Co.,  Wilmington.  Del 

National  Dredging  Co.,  Wilmington,  Del. .. 


Time. 


Commence. 


Jan.  16^1881 

Jan.  10,1891 

Jan.  15,1891 

Jan.  10,1891 

Feb.  1,1891 


Complete. 


June  80, 1891 

Jnly  10, 1891 
Jnne  30, 1891 


Price  x)er 
enblc  yard. 
Dmnp  be- 
tween sun- 
rise  and 
snnset. 


10.17 

.]» 
.154 
.15 


Price  per 

cnbio  yard. 

Dump  at 

anytime. 


$0.18 

.121 
.18 
.12 
.11 


All  rajeoted.    Lowest  bids  not  in  conformity  with  speoifications,  others  considered 
too  high. 


Abstract  of  proposals  for  dredging  in  Norfolk  Harbor,  Virginia,  received  and  opened  Jan- 
uary SO,  1891,  by  Lieut  G,  J.  Fiebeger,  Corps  of  Engineers, 


Ko. 

K ame  and  address. 

Time. 

Price 
per 

Commenoe. 

Complete. 

cubic 
yard. 

1 

P   S^buifonl  "Rawi,  Jeniey  Citv,  "S.  J , 

Feb.  20, 1801 

May  1,1891 

When  oontraot 

is  approved. 
...,do 

May  31, 1892 
May  81, 1892 
May  31, 1892 

May  81, 1888 

$0. 10,^ 
.121 

2 

Baltimore  l>rMliriTi?  f^ompftny,  Baltimore,  Md . 

3 
4 

Morris  Sl  Cumings  DrtKlging  Company,  New  York  City . 
Atlas  DredffinfiT  Company,  Wilmington,  Del 

5 

National  Dredging  Company,  Wilmington,  Del 

According     t  o 
speciiioations. 

*  Submits  a  sapplemental  bid  of  10.7  oents  per  cnbio  yard,  which  bid  was  accepted  by  direction  of 
fhe  Secretary  of  War. 


OOMMSRCIAL  STATISTICS. 

CusTOM-HousB,  Norfolk,  Va., 

Collector's  Office,  April  28, 1891, 
Sir:  Inclosed  please  And  a  statement  of  imports,  exports,  number  of  vessels  en- 
tered and  clearea.  with  their  tonnage,  both  foreign  and  coastwise,  at  this  port  from 
January  1, 1890,  to  January  1, 1891. 
Very  respectfully, 

B.  G.  Bakks, 

Collector, 
Capt.  G.  J.  FiBBBGXR,  U.  S.  A. 

In^crti* 


Articles. 


Salt lbs. 

Cotton  ties lbs. 

Nitrate  soda I  bs . 

Wine bottlpH. 

Wine  in  caHks jrallw.. 

Beer  -..- ImuiIj-m. 

Kainit tuun . 


Quantity. 


6, 748, 316 
1, 016,  000 
2,  4U2, 565 


412 

2,' 448 


Value. 


$12. 774 

29,628 

29,204 

150 

213 

902 

16,855 


Articles. 


Ready-made  clothing 

Phosphate toiia . 

Jewelry 

LiU'o  e<1i;inj5 , 

Mi4<--eU:tut-oiiH 


Quantity. 


375 


Total 


I 


Value. 


•71 

8,750 

2 

31 

907 


94.487 
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channel  ne^ir  Lambert  Point,  being  a  continuation  of  the  dredging  of 
1887  and  1889,  as  shown  on  map  2. 

For  commercial  statistics,  see  report  on  improy^ment  of  harbor  of 
[I^orfolk  and  its  approaches. 

Money  statement, 

poly  1, 1890,  balance  unexpended .* $4,912.73 

Tune  30, 1891,  amount  expended  during  fiscal  year 4, 051. 16 

Tuly  1, 1891,  balance  unexpended 861. 57 

Amount  (e8timate<l)  required  for  completion  of  existing  project. .  .• 108, 000. 00 

Submitted  in  compliance  with  requirementB  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


/ 


K3. 

nCPEOVEMEKT  OF  HAMFfON  CEEEK  AKD  BAR,  VIRGINIA. 

This  river  is  a  tidal  stream  which  empties  into  Hampton  Boads  about 
miles  from  Fort  Monroe.  It  is  navigable  for  vessels  drawing  11  feet 
;  high  water  as  far  as  the  public  wharf,  Hampton,  about  1  imle  from 
\  mouth. 

Before  1879  the  channel  in  the  river  was  60  feet  wide  and  8  feet  deep 
low  water;  over  the  bar  the  depth  was  somewhat  less.  In  1879  and 
\S0  the  Government  dredged  a  channel  150  feet  wide  and  9  feet  deep 
\  far  as  the  public  wharf.  In  1889  this  channel  was  examined  and 
und  in  good  condition;  it  was  therefore  recommended  that  the  chan- 
il  be  widened  to  200  feet  in  the  creek  and  from  200  to  300  feet  over 
e  bar. 

The  necessary  appropriation  was  made  for  this  work  in  the  river  and 
irbor  act  of  Sei)tember  19, 1890.  A  project  for  its  expenditure  was 
^iordingly  submitted  to  the  Chief  of  Engineers  and  received  his  ap- 
•oval.  In  accordance  therewith  a  careful  survey  was  made  of  the 
ver  and  proposals  invited  for  dredging.  On  March  20, 1891,  a  contract 
as  entered  into  with  the  Atlas  Dredging  Company  to  do  the  work  for 
I  cents  per  cubic  yard.  This  contract  isto  be  begun  on  or  before  January 
f  1892,  and  completed  in  4  months. 

r  A  map  of  the  last  survey  showing  proposed  dredging  iiccompanies 
his  rei)ort. 
The  improvement  of  this  creek  receives  its  importance  from  the  fact 

hat  along  its  banks  are  the  town  of  Hampton,  the  Hampton  Industrial 

^hool,  and  the  National  Soldiers'  Home.    Most  of  the  supplies  for  these 

places  are  received  by  water. 
A  daily  line  of  steamers  runs  between  Hampton  and  Norfolk,  and  a 

Weekly  line  between  Hampton  and  Baltimore. 
A  very  ftill  rei)ort  of  the  commerce  of  Hampton  is  given  in  the  Rei)ort 

of  Chief  of  Engineers  for  1889,  page  975,  since  which  time  there  has 

been  no  appreciable  change. 

MoTiey  statement. 

Amount  appropriated  by  act  approved  September  19,  1890 $10, 000. 00 

June  30, 1891,  amount  expended  during  liscal  year 117. 16 

July  1,  1891,  balance  unexpended 9,882.84 

July  1,  1891,  aiiiouut  coven'd  by  uuconipleted  contracts 8, 500. 00 

Julyl,  1891,  balance  available 1,382,84 

jjjia  91 83 


1298      REPORT   OF  THE   CHIEF   OF  ENGINEERS,  U.  8.  ARMT. 


Ab9trao$  of  proposals  for  dredging    •    •    •    receivtd  and  opened  at  noon  of  Mwrek  | 

1891,  by  CapL  G.  J.  Fieheger,  Corps  of  Engineers. 


No. 


1 
2 
8 

4 


Name  and  address  of  bidder. 


Time. 


Chester  T.  Caler,  NorftOk, 
Va. 

Atlas  Dred^ng  Co.,  Wil- 
mington, jDel. 

National  Qredring  Co., 
Wilmington,  Del. 

Alabama  Dredging  and 
Jetty  Co.,  Mobile,  Ala. 


Commence.       Complete. 
'  2  months. . 


Jan.    1,1892!  Apr.    1,1892 
Dec    1,1881 
JaxL    1,1892 


LoeaUtj. 


Prill 


Hampton  Creek  and  Bar,  Ya. 
...do 

Feb.    1,1892  ....do 

t 

Jniie30,1892 do 


^ 

^Wp 


Contracf  awarded  Atlaa  Dredging  Company. 


COMMERCIAL  STATISTICS. 


Approximate  amount  of  freight  (annually)  of  all  kinds  reoeiyed  and  shipped 
water,  25,000  tons.  W^\ 


^ 


K4. 

IMPROVEMENT  OF  NANSEMOND  EIVEE,  VIHGINU. 

The  object  of  this  improvement  is,  briefly,  to  secure  a  12-foot  low-w 
channel  from  Suffolk  to  Hampton  Eoads. 

The  river  and  harbor  act  of  September  19, 1890,  appropriated  $10, 
for  this  work.    A  project  for  its  expenditure  was  submitted  to  the  C 
of  Engineers  and  approved.    In  accordance  therewith  proposals. v 
invited  for  dredging,  and  on  April  4, 1891,  a  contract  was  entered  i 
with  the  Alabama  Dredging  and  Jetty  Company,  of  Mobile,  Ala.^ 
do  the  work  for  20  cents  per  cubic  yard.    Work  miaer  this  contract  1 
be  carried  on  during  the  winter  of  1891-'92. 

For  map  of  river  see  Annual  Eeport  of  the  Chief  of  Engineers 
1887,  page  1002. 

Money  statement. 

July  1, 1890,  balance  unexpended $1, 

Amonnt  appropriated  by  act  approved  September  19,  1890 10, 


June  30,  1891,  amount  expended  duiing  fiscal  year 


11, 


July  1, 1891,  balance  unexpended 11,41 

July  1,  1891,  amount  covered  by  uncompleted  contracts 9, 7( 


July  1, 1891,  balance  available 1^ 


'Amount  (estimated)  required  for  completion  of  existing  project 132, 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1893    32, 
Submitted  in  compliance  with  roquiremeuts  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


-      T 
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Ahtiract  of  proposals  for  dredging    *    *     •    received  and  opened  at  noon  ofJIfaroh  10, 

1891,  by  CapU  G.  J.  Fiebeger,  Corps  of  ^gineers. 


Name  and  addreM. 

LooaUty. 

Timo. 

Price  per 
onmo 
yard. 

So. 

Commenoe. 

Complete. 

1 

ChMt«r  T.  Caler,  Norfolk,  Va. 

*        •           *           * 

AlalMunft  Dredging  and  Jetty 

Co.,  MobUe,  Ala. 
H.    E.    Culpepper,   Ports* 

moath,  Ya. 

KanaenurndBiTerfYlrginia 

*           *          * 

NaDaemondRlTQr.Yirginia 
do 

8 months..  •; 

June  80, 1892 
June  80, 1891 

•10.21 

4 

* 
Mar.   1,1892 

Apr,    1,1891 

t.27J 
.20 
.821 

*  Material  pat  ashore,    t  Material  towed  awa j. 
Contract  awarded  Alabama  Dredging  and  Jetty  Company  (No.  4). 


COMMERaAL  STATISTICS. 

The  shipments  on  this  river  are  prinoipally  farm  prodnots,  lumber,  etc.    Daring 
the  year  1890  these  were — 

Lumber i feet..  SO, 708, 475 

Cords  wood 11,725 

Eailroadties 181,582 

Laths 311,600 

Shingles 391,200 

Farm  products,  etc tons..  15^245 

Approosimate  amount  of  freight  of  all  kinds  received  and  shipped  by  water^ 

Tons. 

1888 109,900 

1889 217,738 

1890 ^.^ 117,836 


K5. 

mPROVEMENT  OF  CHICKAHOMINY  RIVER,  VIRGINIA. 

This  improvement  was  received  from  Lieat.  Col.  Peter  0.  Haiiis, 
Corps  of  Engineers,  October  30, 1890. 

The  object  of  this  work  is  to  secure  a  channel  11  to  12  feet  deep  at 
high  water  from  Windsor  Shades,  the  head  of  navigation,  to  the  mouth 
of  the  river,  a  distance  of  25  miles. 

In  January,  1891,  an  examination  was  made  of  all  the  work  hitherto 
done  with  a  view  to  determining  the  permanency  of  the  dredged  chan- 
nels and  the  portions  of  the  river  in  most  need  of  improvement.  • 

Very  little  shoaling  was  found  to  have  taken  place  in  the  channels 
dredged  since  1878;  the  worst  shoals  are  those  near  Old  Fort,  which 
have  a  minimum  depth  of  9  to  10  feet  high  water  and  a  minimum  width 
of  40  to  50  feet. 

A  project  for  the  improvement  of  these  shoals  by  dredging,  under  the 
appropriation  of  September  19, 1890,  was  submitted  to  the  Chief  of 
Engineers  and  approved.  In  accordance  therewith  proposals  were  in- 
vited and  on  March  24, 1891,  a  contract  was  entered  into  with  Chester 
T.  Caler  to  do  the  work  for  15  J  cents  per  cubic  yard.  This  dredging  is 
to  be  completed  before  the  end  of  the  fiscal  year  ending  June  30, 1892. 
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It  is  hoped  that  the  small  balance,  $5,000,  which  is  required  to  com- 
plete this  work,  may  be  granted  in  a  single  appropriation,  as  the  im- 
provement is  urgent. 

A  map  of  this  river  is  given  in  Beport  of  the  Chief  of  Engineers  for 
1889,  page  1018. 

Money  itatement 

Amount  a^ropriated  by  act  approved  September  19, 1890 $2y  500. 00 

Jane  30;  1^1,  amount  expended  during  fiscal  year 90.98 

Julyl,  1891,  balance  unexpended 2,409.02 

July  1, 1891,  amount  covered  by  uncompleted  contracts 2, 000. 00 


July  1, 1891,  balance  available 


409.02 


{Amount  (estimated)  required  for  completion  of  exis^n^  project 
Amount  that  can  be  profitably  expended  in  fiscal  year  endins  June  30, 1893 
Submitted  in  compliance  with  requirementa  of  sectiona  2  of  ziver  and 
harbor  acts  of  1866  and  1867. 


5,000.00 
5y000.00 


Ah9traot  of  proposals  for  dredging    •    «    *    received  and  opened  at  lunm  of  Marek  10, 

1891,  fty  CajH,  O,  J.  Fieheger,  Corps  of  JSngineers, 


Name  and  address  of  bidder. 

LocaUUee. 

Time. 

Price 

No. 

CommeDoe. 

Complele. 

per  cubic 
yaM. 

1 

Chester  T.  Caler,  Norfolk,  Va  . 

•          *          *          ♦ 

Alabama  Dredf^ng  and  Jetty 

Co.,  Mobile,  x\ la. 
H.  E.  Culpepper,  Porteinouth, 

Va. 

ChioluLboniinv  Biver.  Va . . 

todays 

June  SIO,  1892 
Jane  80, 1892 

^|0,15i 

4 

*           *           * 
Chlckahomixiy  Biver,  Va. . 

do 

June  1,1892 
April  1, 1881 

*  If  three  other  works  are  awarded  also* 


Contract  awarded  to  Chester  T.  Caler. 


COMMERCIAL  STATISTICS. 

The  shipments  on  this  river  are  principally  cord  wood  and  railroad  ties.    In  1S90 
these  were:  Wood,  14,631  cords;  railroad  tics,  145,517. 
Approximate  amount  of  freight  of  all  kinds  shipped  in  1890,  40,136  tons. 


K  6. 


IMPROVEMENT  OF  APPOMATTOX  RIVER,  VIRGINIA. 

The  river  and  harbor  act  of  September  19, 1890,  appropriated  $16,00C 
for  this  improvement.  A  project  for  its  expenditure  was  submitted  to 
the  Chief  of  Engineers.  In  accordance  therewith  in  October  cross  sec- 
tions were  taken  of  this  river  every  100  to  200  feet  from  Petersburg  to 
Sunken  Island,  a  distance  of  7  miles."  The  map  of  this  survey  shows  a 
channel  U  to  12  feet  deep  from  the  deep  water  at  Point  of  Bocks  tc 
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Petersburg,  obstructed  by  three  shoals.    These  are  below  Bushmore 
I>ike,  at  upper  end  of  Puddledock  Cut,  and  within  the  city  limits  along 
Xiieutenant  Eun  wall  and  Magazine  Bend.    Over  these  shoals  the  depth 
shown  by  the  map  is  9  to  10  feet  at  high  water. 
To  remove  these  shoals  it  was  decided : 

(1)  To  rebuild  Eushmore  dam  and  thus  increase  the  freshet  flow 
through  the  main  channel  of  the  river. 

(2)  To  construct  18  jetties  between  Eushmore  Dike  and  the  South 
channel  jetties  and  thus  concentrate  the  freshet  action. 

(3)  To  dredge  a  channel  40  feet  wide  12  feet  deep  through  the  shoal 
at  the  upper  end  of  Puddledock  Cut. 

(4)  To  repair  the  closure  dike. 

(5)  To  construct  and  repair  training  dikes  at  Lieutenant  Eun  and 
Magazine  Bend. 

During  the  months  of  November,  December,  January,  and  February, 
with  the  Government  plant,  hired  labor,  and  the  dredge  belonging  to 
the  city  of  Petersburg,  l'S,512  cubic  yards  were  removed  from  the  Pud- 
dledock Shoal  and  deposited  behind  the  closure  dike,  at  a  cost  of  20^ 
cents  per  cubic  yard. 

On  January  8, 1891,  a  contract  was  made  with  Winslow  Jameson  for 
the  construction  of  the  proposed  jetties  and  dikes.  Work  was  begun 
on  the  jetties  March  11  and  continued  until  March  21,  when  the  death 
of  the  contractor  caused  a  suspension  of  the  work.  It  was  resumed  on 
May  11,  and  continued,  except  when  interrupted  by  freshets,  up  to  the 
end  of  the  fiscal  year;  18  jetties,  having  an  aggregate  length  of  2,200 
feet,  have  been  completed. 

In  April  and  May,  Eushmore  Dam  was  entirely  rebuilt,  and  raised 
to  the  height  of  4  feet  above  high  water,  so  as  to  be  above  ordinary 
freshets  J  willows  and  rushes  were  planted  along  its  base. 

For  the  relief  of  commerce,  the  city  of  Petersburg  has  dredged  the 
ahoals  within  the  city  limits. 

There  still  remain,  of  the  work  proposed,  the  construction  and  repair 
of  the  dikes.  This  work  will  be  done  early  in  the  fiscal  year  en<hng 
June  30. 1892. 

Sounaings  made  on  June  16, 1891,  sliow  a  channel  11  to  12  feet  deep 
from  Point  of  Eocks  to  Petersburg,  except  at  the  shoal  below  Eushmore 
Dike,  where  the  jetties  have  not  had  time  to  aet,  and  within  the  city 
limits,  where  the  dredging  has  not  been  completed. 

For  maps,  etc.,  see  Eeport  of  the  Chief  of  Engineers  for  1889,  page 

WW/. 

Money  statement. 

July  1,  1890,  balance  unexpended $453. 08 

Amount  appropriated  by  act  approved  September  19,  1890 15, 000. 00 

15,453.08 
June  30,  1891,  amount  expended  during  fiscal  year 4,033.07 

* 

July  1,  1891,  balance  unexpended 11, 420.01 

July  1,  1891,  amount  covered  by  uncompleted  contracts 4, 221. 45 

July  1, 1891,  balance  available 7,198.56 


'Amount  (estimated)  required  for  completion  of  existing  project 15, 080. 00 

Amount  that  can  be  profitably  f^xpended  in  fiscal  year  end  iug  J  une  30, 1893  15, 080. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867. 
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AhsirtLct  of  propo9aIs  for  ooiMiruciing  jetties  and  dike^  in  Appomattox  Rirer,  VirgimiOf 
opened  Deoemler  27,  ISOO,  btf  Lieut,  G.  J,  Fiebeger,  Corps  of  Kngineen. 


Ko. 

Kame  and  iddreM  of  bidder. 

Time. 

Price  per  Uiiear  fbot 

Commenoe. 

Complete. 

1 

SimoDd  We«t,Petenbiirg,  Ya* 
W.  JamMon,  Berkley,  Yaf ... 

76  centa,  wattle  jetty ;  fA.SO.  timber 
jetty  witb  mattruM  jirotection :  96 
cents,  Dike  A ;  W)  oenta.  Dike  B. 

79  cents,  wattle  jetty;  |3.24,  limber 
Jetty  with  mattnUs  protectiaB; 
«1.0d,DikeA:  96 cents.  Dike  B. 

8 

Mar.    1,1891 

June  1,1881 

*  Approximate  total,  $4,441.95. 

Contract  awarded  W.  Jameson. 


t  Approximate  total,  4,2a.45. 


COtfMEBCIAL  STATISTICS. 


[Xiirniahed  by  Mr.  W.  B.  ICoiriaon,  port  wardn.] 


Taihular  itatement  of  number  and  tonnage  of  vessels,  and  value  of  firdghi  shipped 

ceived,  ai  Petersburg,  Fa* 


Years  ending- 


July  1, 1881. 

1882. 

1883. 

1884. 

1885. 

1886. 

1887. 

1888. 

1889. 
7an.  1,  1890. 

1891. 


No. 


645 
«17 
980 
924 
893 
953 
836 
509 
595 
698 
621 


Tonnage. 


86,967 
43,961 
46,070 
46,050 
40,669 
68,835 
63,169 
30,079 
27,981 
28,229 
86,219 


Yalne  of  finei^ti. 


Shipped. 


174,724 
79,164 
181,763 
196,458 
230«508 
192,053 
104,923 
143,673 
182,072 
184,596 
425,887 


Beoeiyed. 


$412,642 
619,209 
669,876 
612,472 
629,786 
474,250 
304,425 
872,112 
270,031 
828,256 
280,264 


ToftaL 


$487,386 
608,868 
761,639 
808,980 
760,294 
666,308 
409,348 
516,786 
402.103 
607,882 
706,141 


Approximate  arnount  of  freight  of  all  kinds  received  and  shipped  by  water. 

Tone. 

1888 80,688 

1889 26,121 

1890 21,6H 


K7. 

IMPROVEMENT  OF  INLAND  WATER  ROUTE  FROM  NORFOLK.  VIRGINIA,  TO 
ALBEMARLE  SOUND,  NORTH  CAROLINA.  THROUGH  CURRITUCK  SOUND. 

This  route,  for  the  improvement  of  which  the  river  and  harbor  act  of 
September  19, 1890,  contained  an  item  of  $10,000^  is  composed  of  several 
water  ways,  which  have  been  separately  under  improvement. 

The  Elizabeth  Eiver,  11.9  imles  long,  was  under  improvement  between 
1873  and  1878.  At  a  cost  of  $40,180  a  channel  60  feet  wide  and  8  feet 
deep  at  low  water  was  secured. 
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Tlie  North  liandin^  River,  17  mileR  long,  was  iiTider  improvement 
l>etween  1879  and  18S7.  At  a  (508t  of  $49,777.34  a  channel  80  feet  wide 
and  9  feet  deep  was  secured. 

Curritnck  Sound,  Coanjock  Bay,  and  North  Eiver  Bar,  13J  miles,  were 
under  improvement  between  1879  and  1890.  At  a  cost  of  |l41,656.16  a 
channel  80  feet  wide  and  9  feet  deep  was  secured  through  the  sound, 
and  a  channel  of  the  same  depth  40  feet  wide  through  the  Day  and  over 
the  bar. 

The  project  adopted  for  the  entire  route  is  a  channel  80  feet  wide  and 
9  feet  deep  at  low  water,  to  correspond  to  that  already  secured  over 
nine-tenths  of  the  route. 

A  survey  was  made  of  such  parts  as  needed  further  improvement 
during  Deceiqber  and  January,  and  an  estimate  made  of  the  cost  of 
completing  the  project. 

This  estin^te  for  dredging  is  as  follows: 

Elizabeth  River:  ,  CuWoyardi. 

Deepening  and  widening  channel  from  Albemarle  and  Chesapeake 

Canal  Lock,  Similes 38,000 

Removing  sharp  bends 18,000 

Coanjock  Bay,  widening  channel  from  40  to  80  feet 73, 064 

North  River,  widening  channel  from  Albemarle  and  Chosnpeake  Cuiial  to 

below  Beacon  9 26, 000 

Korth  River  Bar,  widening  channel  from  40  to  80  feet 34, 000 

Total 189,064 

At  30  cents  per  cnbic  yard  this  wonld  make $56, 719. 20 

For  removal  of  sunken  logs,  etc t 3,000.00 

$59, 719. 20 
15  per  cent,  for  engineering  and  .contingencies 8, 957. 88 

68,677.08 

A  project  for  the  expenditure  of  the  amount  ($10,000)  contained  in 
the  river  and  harbor  act  of  September  19, 1890,  having  been  submitted 
to  the  Chief  of  Engineers  and  approved,  in  accordance  therewith  $342.66 
was  devoted  to  the  removal  of  sunken  logs  from  the  Elizabeth  Eiver. 
This  work  was  done  by  hired  labor  and  a  hoister  obtained  in  ot)en 
market.  On  February  9, 1891,  proposals  were  invited  for  dredging  and 
on  March  24, 1891,  a  contract  was  entered  into  witli  Chester  T.  Caler, 
of  ISTorfolk,  Va,,  to  do  such  work  in  Elizabeth  and  North  Eivers  at  24| 
cents  per  cubic  yard. 

This  work  is  to  be  completed  before  June  30, 1892. 

For  map  see  Annual  Eeport  of  Chief  of  Engineers  for  1889,  page  962. 

Money  statemewt. 

Amonnt  appropriated  by  act  approved  September  19,  1890 $10, 000. 00 

June  30,  1891,  amount  expended  dui-ing  fiscal  year 519. 04 

July  1, 1891,  balance  unexpended 9.  480. 96 

July  1, 1891,  amount  covered  by  uncompleted  contracts '. 8,  (KK).  00 

Inly  1, 1891,  balance  available 1,480.96 

Amount  (estimated)  required  for  completion  of  existing  project 58, 677. 08 

Amount  that  caul)o  profitably  expended  in  fiscal  year  ending. Juno  30,  1893    25, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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Abafraet  of  proponah  /or  dredging    *     •     ♦     receir*^  and  ft/tctt/id  al  noon  of  March  10, 

ISOif  by  CapU  G,  J,  Fieheger^  Corps  of  JCnginrrrB. 


So, 

Kiune  aad  addreu  of  bidder. 

Locality. 

Time. 

PrW 
per  irn- 
bit  yard 

Coimneooe. 

Complete. 

1 
4 

5 

Cheater  T.  Ciiler,  Norfolk,  Ya. . . . 

•          *          *          • 

Alabama  Dredglnf  and  Jetty  Cora- 
pany.  Mobile,  JQa. 

H.  £.  Culpepper,  Fortsmonth,  Va. 

• 

iBlasd  water  nmte,  elo 

*          •          *                 •       • 

Inland  water  route,  etc  .  May    1, 1892 

* 

Inland  water  route,  etc .  Mar.    1, 1892 

1 

inontha  ... 

*  * 

June  30. 1892 

•  • 
June  30, 1892 

10.241 

•  • 

.25 

•  • 
.29 

Contract  awarded  Chester  T.  Caler. 


COMMKRCIAL  STATISTICS. 

[From  recorda  of  Albemarle  and  Chesapeake  Canal  Company.] 

2lumber,  class,  and  tonnage  of  vessels  passing  through  the  inland  water  route  frowi  Norfolk 

Harbor,  Virginia,  to  Albemarle  Sound,  North  Carolina. 


Year  ending — 


JoneSO,  1885 
1886 
1887 
1888 
1889 

Jan.  1,  1890 
1891 


Steamers. 

Schooners. 

Barges. 

Lighters. 

Sloops. 

Balls.    ; 

1 

2,976 

1,050 

683 

183 

ao4 

181 

3,271 

1,082 

540 

65 

178 

244 

8,860 

1,216 

668 

40 

181 

297  1 

3,864 

1,362 

361 

44 

265 

378 

4,065 

1,539 

683 

82 

358 

352 

4,169 

1,690 

878 

67 

446 

335 

4,068 

1,817 

1,000 

U8 

394 

350 

336,737 
358,  111 
43*1, 745 
445.237 
454,950 
455,442 


Approximate  amount  of  all  hinds  of  freight  passing  through  this  route. 

Tons. 

1888 335.758 

1880 ,372.617 

1890 4«,U1 


K    8. 


IMPROVEMENT    OF   NORTH    LANDING    RIVER,    VIRGINIA   AND    NORTH 

CAROLINA. 

The  object  of  this  improvement  is  to  secure  a  channel  9  feet  deep  and 
80  feet  wide  from  North  Lauding  Bridge  to  Ferraby  Island,  Currituck 
Sound. 

The  project  was  completed  June  30, 1884,  since  which  time  the  opera- 
tions have  consisted  in  removing  logs  abandoned  by  rafts.    These  were 
last  removed  between  December  1, 1889,  and  January  4, 1890,  since  which 
time  no  work  has  been  required.    It  is  probable  that  some  dredgii 
will  be  necessary  from  time  to  time  to  remove  shoals  caused  by  vesse. 
grounding  outside  of  the  channel. 

Future  work. — ^The  only  operations  contemplated  for  the  present  a 
removal  of  obstructions.  The  balance  on  hand  will  suffice,  and  no  fu 
ther  appropriation  is  necessary. 

This  river  forms  part  of  the  inland  water  route  from  Norfolk  to  All 
maiie  Sound* 
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For  map.  see  Annual  Report  of  the  Chief  of  Engineers  for  1880,  page 
962. 

The  commerce  on  this  river  is  given  under  the  "Inland  Water  Route" 

report. 

Money  statement. 

Jolyl,  1890,  balanoe unezpended $2,665.31 

July  1, 1891,  bahmoe QBezpended 2,665.31 


K  9. 

nfPBOVEMENT  OF  CURRITUCK  SOUND,  COANJOK  BAT  AND  NORTH 

RIVER  BAR,  NORTH  CAROLINA. 

These  waters  form  part  of  the  inland  water  route  from  Norfolk,  Va., 
to  Albemarle  Sound,  Korth  Carolina. 

An  examination  wa^s  made  of  the  channel  through  Coaujok  Bay  and 
K^orth  River  during  the  months  of  December,  1890,  and  January,  1891. 
The  channels  hitherto  dredged  were  found  in  good  condition,  but  only 
half  as  wide  as  proi)osed  in  the  project.  On  accoxmt  of  the  want  of 
funds  no  other  work  was  done.  The  small  balance  of  the  appropriation 
was  expended  on  this  examination,  care  of  property,  etc;  foture  work 
will  be  carried  on  under  the  appropriation  for  "  improving  inland  water 
route.''    (See  report  of  that  improvement.) 

A  map  of  these  waters  is  given  in  the  Report  of  the  Chief  of  Engi- 
Beers  for  1889,  page  962. 

ThecommerciaJ  statistics  are  given  underthe.^^Inland  Water  Route." 

Money  statement. 

July  1,  1890,  balance nne&Epended $848.84 

JnnesOy  1891,  amount  expended  during  fiscal  year 843.84 


K  zo. 

PRELIMINARy    EXAMINATION    OF    CHICKAHOMINY    RIVER,    VIRGINIA, 

FROM  HOLLY  LANDING  TO  LONG  BRIDGE. 

[Printed  in  Houbo  Ex.  Boo.  No.  217,  Flffcy-flrBt  CongroBS,  second  session.] 

Office  of  the  Chief  op  Engineers, 

United  States  Army, 
WasMngtoUj  D.  C,  January  26^  1891, 

Sib  :  I  have  the  honor  to  submit  the  accompanying  copy  of  report 
dated  January  23, 1891,  by  Lieut.  G.  J.  Fiebeger,  Corps  of  Engineers, 
giving  results  of  preliminary  examination  of  "  Chickahominy  Eiver, 
from  HoUy  Landing  to  Long  Bridge,"  Va.,  made  to  comply  with  pro- 
visions of  river  and  harbor  act  of  September  19, 1890. 

It  is  the  opinion  of  Lieutenant  Fiebeger  and  of  the  Division  Engineer, 
Col.  W.  P.  Craighill,  Corps  of  Engineers,  that  this  locality  is  not  worthy 
of  improvement,  and  I  concur  in  their  views. 
Very  respectfully,  your  obedient  servant, 

Thos.  LmooLN  Casey, 
Brig,  Oen,y  Chief-  of  Engineers, 
Hon.  Eedfteld  Proctor, 

Secretary  of  War, 
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beport  op  lieutenant  g.  j.  fiebeger,  corps  op  engineers. 

United  States  Engineer  Office, 

Korfolk,  Fa.,  January  23^  1891, 

General:  I  have  the  honor  to  submit  the  following  report •  of  an 
examination  of  ^'Chickahominy  Eiver,  from  Holly  Landing  toLoDg 
Bridge." 

The  river  and  harbor  act  of  August  11, 1888,  called  for  an  examina- 
tion of  this  river,  and  a  report  of  same  was  submitted  by  Mr.  S.  T. 
Abert,  United  States  agent.  This  report  is  given  in  Executive  Docu- 
ment No.  41,  Fifty-flrst  Congress,  first  session,  and  in  the  Report  of 
Chief  of  Engineers  for  1890,  Appendix  L. 

This  report  states  that — 

Between  Long  Bridge  and  Forpe  Bridge  (Providence  Forge),  a  distance  of  10  miles, 
the  river  may  be  generally  described  as  a  cypress  swamp  froui  one-half  to  1  mile  m 
width,  intersected  by  a  chaimel  from  30  to  80  feet  in  width,  which  is  crossed  on  the 
Mechanics ville  road  by  a  causeway  and  six  bridges.  This  swamp  is  a  tangle  of  bogs 
not  favorably  known  to  tiie  Army  during  the  late  war.  It  is  not  proposed  to  improve 
this  part  of  the  river. 

From  Forge  Bridges  to  Holly  Landing,  a  distance  of  three-quarters 
of  a  mile,  was  also  considered  unworthy  of  improvement. 

While  engaged  in  making  an  examination  of  tlie  channels  dredged 
near  Windsor  Shades  and  Binns  Bar,  Assistant  Engineer  J.  P.  White 
was  directed  to  again  examine  the  river  between  Long  Bridge  and  Holly 
Landing  and  obtain  such  additional  data  as  would  show  the  object  of 
proi>osed  improvement. 

His  report,  which  is  hereunto  appended,  indicates  that  the  object  of 
the  improvement  is  drainage  and  not  navigation.  I  therefore  concur 
in  the  opinion  expressed  in  the  report  of  Mr.  S.  T.  Abert  that  the 
Chickahominy  Eiver  from  Holly  Landing  to  Long  Bridge  is  not  worthy 
of  improvement. 

Very  respectfully,  your  obedient  servant, 

G.  J.  FlEBEGEE, 

First  Lieutenant^  Corps  of  Engineers, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers  J  U.S.A. 

(Through  Col.  Wm.  P.  Craighill,  Corps  of  Engineers,  Division  En- 
gineer, Southeast  Division.) 

[First  indorsement.] 

TJ.  S.  Engmneeb  Office, 
Baltimore,  Md.,  January  24, 1891. 

Respectftilly  submitted  to  the  Chief  of  Engineers. 
Because  of  the  fa<5ts  and  reasons  given  in  the  report  of  the  local 
engineer  and  attached  papers,  and  from  x>er8onal  knowledge  of  my  own, 
it  is  my  ojunion  that  the  Chickahominy  River  from  Holly  Lancfing  to 
Long  Bridge,  Va.,  is  not  worthy  of  improvement. 

Wm.  p.  CRAiaHTLL, 
Colonel,  Corps  of  Engineers. 

REPORT  OF  MR.  J.   P.   WHITE,   ASSISTANT  ENGINEER. 

Norfolk,  Va.,  January  16,  1891, 

Dear  Sir:  I  have  the  honor  to  submit  the  following  report  of  an  examination oi 
the  Chickahominy  River  from  Holly  Lauding  to  the  Long  Bridge. 
The  examination  was  made  according  to  your  instructions,  January  7,  1891. 

*Map  not  re}>riuted. 
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Descripiion.—^An  attempt  was  made  to  traTerse  the  river  in  a  email  rowboat,  but 
it  was  found  to  be  bo  obstructed  by  logs,  etc.,, that  it  was  impossible  to  do  so,  although 
the  water  was  3  feet  above  its  ordinary  summer  level.  The  banks  being  overflowed 
for  a  distance  of  a  half  mile  or  more,  it  was  impossible  to  approach  the  channel 
except  where  crossed  by  the  various  roads  and  the  Chesapeake  and  Ohio  Railway. 
AU  tnede  lines  of  communication  cross  on  bridges  without  draws. 

At  Lone  Bridge  the  stream  is  60  feet  wide,  and  ha«  a  channel  8  feet  deep;  at  the 
ChesapeaKe  and  Ohio  Railroad  Bridge,  about  a  mile  downstream,  it  divides  into  four . 
parts,  the  best  of  which  is  about  40  feet  wide  and  5  feet  deep ;  at  Mount  Castle,  5 
miles  below  the  Chesapeake  and  Ohio  Bridge  it  is  65  feet  wide  and  12  feet  deep ;  at 
Providence  Forge,  called  6  miles  from  Mount  Castle,  the  river  has  taken  the  course 
of  an  old  canal,  which  is  45  feet  wide  and  7  feet  deep  at  this  point,  where  the  river 
proper  is  only  26  feet  wide  and  3^  feet  deep ;  at  Holly  Landing,  three-fourths  of  a 
mile  below  l^ovidence  Forge,  the  river  and  canal  unite  and  give  sufficient  width  and 
depth  ibr  a  ''lighter  trade,"  which  is  carried  on  between  this  point  and  Windsor 
Shades. 

Object  of  improvement — ^From  the  inhabitants  most  interested  I  learned  that  the  ob- 
ject of  improvement  was  to  drain  the  surrounding  country  and  swamp :  none  of  them 
seemed  to  think  that  there  would  be  any  commerce  on  the  stream.  I  wab  told  that 
parties  at  one  time  undertook  to  clean  out  the  river  for  the  lumber  in  the  swamp, 
out  found  it  unprofitable  work. 

Preaeni  means  of  transportation. — ^The  Chesapeake  and  Ohio  Railroad  from  Richmond 
to  Newport  News,  Va.,  passes  within  one-half  mile  of  Long  Bridge  and  1^  miles  of 
HoUy  Landing.  The  distance  by  rail  is  6  miles ;  by  the  river  12.  The  Chickahominy 
River  itself  has  a  channel  8  feet  deep  at  low  water  and  11  at  high  tide— due  to  Govern- 
ment improvement — from  Windsor  Shades,  4^  miles  below  Holly  Landing,  to  its 
mouth. 

As  a  drain,  clearing  the  river  would  no  doubt  be  a  great  benefit  to  the  surrounding 
eountry,  but  as  a  means  of  transportation  the  cost  would  far  outweigh  the  little  good 
to  be  derived. 

Very  respectfully,  your  obedient  servant, 

J.  P.  Whttk, 

Ideut.  G.  J.  FiEBEGER,  AsHatani  Engineer, 

Carpe  of  JEngineere,  U»  S,  A, 


K  zi. 

PRELIMINARY  EXAMINATION  OF  THE  WESTERN  BRANCH  OF  ELIZABETH 

RIVER,  VIRGINIA. 

[Printed  hi  House  Ex.  Doc.  No.  88,  Fifty-first  Congress,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D,  C,  December  10,  1890. 

Sir  :  I  have  the  honor  to  submit  herewith  the  accompanying  copy  of 
report  dated  December  4,  1890,  from  Lieut.  G.  J.  Fiebeger,  Corps  of 
Engineers,  giving  results  of  preliminary  examination  of  Western 
Branch  of  Elizabeth  liiver,  Virginia,  made  to  comply  with  provisions 
of  the  river  and  harbor  act  approved  September  19, 1890. 

Lieutenant  Fiebeger  does  not  consider  that  the  present  or  prospect- 
ive needs  of  commerce  demand  any  immediate  improvement,  and  there- 
fore he  reports  the  stream  as  not  worthy.  Because  of  the  facts  and 
reasons  stated  in  this  report,  and  of  his  own  knowledge  of  this  locality, 
^ol.  William  P.  CraighiU,  Corps  of  Engineers,  Division  Engineer, 
'■tontheast  Division,  also  gives  his  opinion  that  the  river  is  suitable 
o  the  present  needs  of  commerce,  and  therefore  in  the  sense  of  the  river 
J  nd  harbor  law  is  not  now  worthy  of  improvement.  I  concur  in  the 
Lews  of  these  officers. 

Very  respectftdly,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen.^  Chief  of  Engineers. 
Hon.  Redfield  Proctor, 

Secretary  of  War. 
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report  of  lieutenant  g.  j,  fiebeger,  corps  of  engineers. 

United  States  Engineer  Office, 

Norfolk^  Va.^  December  4, 1890, 

General:  I  have  the  honor  to  submit  the  following  report,  with  a 
map,*  of  a  personal  examination  of  the  Western  Branch  of  Elizabeth 
Elver,  Virginia. 

The  map  was  compiled  from  the  U.  8.  Coast  Survey  chart  of  the  river 
and  the  Norfolk  County  map.  The  examination  of  the  channel  con- 
sisted in  a  line  of  soundings  to  determine  whether  there  had  been  any 
alterations  since  1873,  the  date  of  the  chart. 

The  Western  Branch  is  a  tidal  stream  about  9  mile?  long,  and  empties 
into  Norfolk  Harbor  2  miles  below  the  junction  of  the  Eastern  and 
Southern  branches. 

The  following  table  gives  the  navigable  depth  of  the  river  from  its 
mouth  at  ordinary  low  and  high  tide: 

Low    '  High 
tide.       tide. 


( 


For  a  dintance  from  mouth  of—  Feet.    '   F*eL 


2i  niil»». 

5  inih'H. 

6  niil»*f«. 
6^  iiiileM. 
9   miU'8. 


13  15.8 

8  I  10.8 

6  ,  8.8 

5  ,  7.8 

1  8.8 


On  account  of  its  short  length,  the  depth  at  ordinary  high  tide  de- 
termines the  limits  of  its  navigation,  for  loaded  vessels  would  ordinarily 
come  down  at  that  stage  of  the  tide. 

Between  2J  and  5J  miles  from  its  mouth  the  river  is  crossed  by  four 
pile  bridges  with  draws;  the  lower  two  will  pass  a  boat  of  40  feet  beam 
and  the  upper  two  of  29  feet  beam. 

The  country  through  which  this  streams  flows  is  very  fertile.  Fine 
truck  farms  line  its  banks  for  a  distance  of  about  7  miles.  The  bed  of 
the  stream  on  either  side  of  the  channel  for  the  same  distance  is  planted 
with  oysters. 

The  truck  and  oysters  are  brought  to  Norfolk  ordinarily  in  small 
sloops  and  schooners  drawing  when  loaded  about  4  to  6  feet.  There 
are  also  three  railroads  and  two  shell  roads  traversing  the  country  bor- 
dering on  this  stream.  Two  of  the  former  and  the  latter  cross  the  river 
at  the  bridges  mentioned.  In  addition  to  the  small  trucking  boats, 
schooners  drawing  from  7  to  10  feet  carry  empty  barrels  and  fertihzer 
to  the  different  farms  along  the  river. 

There  is  no  other  commerce  above  the  lowest  bridge.  The  Norfolk 
and  Carolina  Eailroad  has  a  wharf  near  its  crossing,  but  at  present  all 
shipments  are  made  fi'om  its  pier  at  Pinner  Point,  a  few  miles  below, 
where  the  channel  has  a  dei)tli  of  over  25  feet. 

Near  the  mouth  of  the  river  at  West  Norfolk  are  the  piers  of  the 
Atlantic  and  Danville  Railroad.  Large  quantities  of  wood  and  luml  ' 
are  shix)ped  from  this  point.  The  vessels  engaged  in  this  trade  are  t^  ' 
and  throe  masted  schooners,  drawing  from  10  to  12  feet  loaded. 

In  order  to  learn  what  navigation  was  desired  on  this  river  by  the 
interested,  letters  were  written  to  the  general  managers  of  the  Norfc 
and  Carolina  and  Atlantic  and  Danville  Kailroads  asking  their  vie 
on  this  subject.    In  reply  the  letter  herewith  appended  was  kindly  S£    - 


Not  printed. 
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me  by  the  former.  INTo  reply  being  received  from  the  latter,  I  assume 
that  the  present  navigation  suffices  for  the  needs  of  the  shipments  of 
the  Atlantic  and  Danville  Railroad  from  West  Norfolk.  The  masters 
of  trucking  vessels  informed  me  that  there  was  sufficient  depth,  in  the 
river;  the  channel  was,  however,  a  little  narrow  in  places  for  sailing 
vessels. 

Should  commerce  demand  it,  freight  steamers  of  300  to  400  tonnage, 
siiDilar  to  those  which  now  navigate  the  ^*  inland  water  route  between 
•Norfolk  and  Albemarle  Sound,"  could  be  used  to  bring  the  truck,  etc., 
from  the  Western  Branch  to  Norfolk. 

It  is  probable  that  after  the  water  fronts  of  the  Elizabeth  River  at 
Norfolk,  Portsmouth,  and  Berkley  are  occupied  by  wharves  and  piers 
it  will  be  nece^ssary  for  the  future  growth  of  the  harbor  to  develop  the 
water  front  of  this  river,  and  a  wider  and  deeper  channel  will  be  re- 
quired. When  th^t  time  comes  this  improvement  should  be  under- 
taken, but  I  do  not  consider  that  the  present  or  prospective  needs  of 
commerce  demand  any  immediate  improvement.  I  would  therefore  re- 
IK)rt  the  Western  Branch  of  Elizabeth  River  not  worthy  of  improve- 
ment. 

Very  respectfully,  your  obedient  servant, 

G.  J.  FlEBEaEB, 
First  Lieutenant^  Corps  of  Engineers, 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  S,  A. 

(Through  Col.  William  P.  Craighill,  Corps  of  Engineers,  Division 
Engineer,  Southeast  Division.) 

[First  indoraement.] 

U.  S.  ENaiNEER  Office, 

Bxiltiinorej  Md.^  December  8, 1890. 

Eespectfully  submitted  to  the  Chief  of  Engineers. 

Because  of  the  facts  and  reasons  set  forth  in  the  report  within  of  De- 
cember 4, 1890,  of  the  local  engineer,  and  my  own  knowledge  of  the 
Western  Branch  of  Elizabeth  Kiver,  Virginia,  it  is  my  opinion  that  the 
river  does  not  need  improvement  for  the  present  wants  of  commerce, 
and  therefore,  in  the  sense  of  the  river  and  harbor  law,  it  is  not  now 
worthy  of  improvement. 

If  the  commerce  of  Norfolk  continues  to  increase  in  the  future  as  it 
has  in  the  recent  past,  this  stream  will  need  improvement,  and  there- 
fore, in  the  sense  of  the  river  and  harbor  law,  taking  into  account  the 
prospective  needs  of  commerce,  it  is  expected  that  it  will  later  be 
worthy  of  improvement. 

No  further  survey  is  now  required,  and  no  appropriation  by  the 
United  States  for  the  river  is  necessary. 

Wm.  p.  CHAIGniLL, 
Colonel^  Corps  of  Engineers. 


LETTER  FROM  GEXEKAX  MANAGER  OF  NORFOLK  AND  CAROLINA  RAILROAD  COMPANY. 

Norfolk,  Va.,  November  6,  1890. 

Dear  Sir:  Replying  to  your  favor  of  November  1,  relative  to  the  business  on  the 
Western  Brancli  of  the  Elizab(^th  Kiver,  we  have  a  wharf  located  at  otir  crossing  of 
the  Western  Braiuth,  which  is  about  5  miles  up  the  river.  The  depth  of  water  at  the 
wharf  is  about  IH  feet,  but  wv.  have  uot  luicn  able  to  do  any  considerable  amount  of 
business  at  this  wharf^  as  vessels  dniwiug  over  8  or  9  feet  can  not  get  up  to  it  on  ao- 
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coant  of  the  bar  at  the  month  of  the  rirer  and  another  at  the  draw  of  the  eoon^ 
road  bridge. 

There  are  several  points  along  the  river  firom  onr  bridge  to  its  month  that  wonld 
make  valoable  maunfactnring  sites  were  the  bar  removed,  so  that  vessels  oonld  get 
up.    Onr  road,  running  about  parallel  to  the  river,  eonld  put  switches  in  to  the 
mannfAoturing  sites. 
Tours  tnily, 

G.  M.  Berpbu,  GeiMral  Mamm§w, 

Lieut.  G.  J.  POEBSGEB, 

Corpi  •/  Engineer  $* 


K  12. 

PRELIMINARY  EXAMINATION  OF  WATER-WAY  TO  CONNECT  LYNN  HAVEN 
BAY  WITH  EASTERN  BRANCH  OF  ELIZABETH  RIVER,  VIRGINIA. 

[Printed  in  Hoilm  Ex.  Doo.  No.  4S,  Fifty-first  CongreM,  teoood  imeicni  ] 

Offios  of  the  Chief  of  ENaiNSEBs, 

United  States  Army, 
WashingUmy  2>.  0.,  Decemt^er  4, 1890. 

Sib:  I  liave  the  honor  to  submit  herewith  the  accompanying  copy  of 
reiwrt  dated  November  24. 1890,  firom  lieat.  Q.  J.  Fiebeger,  Corps  of 
Engineers,  giving  results  or  the  preliminary  examination  for  <^  wat^- 
way  to  connect  Lynn  Haven  Bay  with  eastern  branch  of  Elizabeth 
Eiver,  Virginia,"  made  to  comply  with  provisions  of  the  river  and  har- 
bor act  approved  September  19, 1890. 

Lieutenant  Fiebeger  does  not  consider  the  water  way  as  worthy  of 
improvement.  OoL  William  P.  Craighill,  Corps  of  Engineers,  Division 
Engineer,  Southeast  Division,  is  of  the  same  opinion  in  view  of  the 
fac^  and  reasons  stated  and  the  present  and  prospective  demands  of 
commerce. 
The  views  of  these  officers  are  concurred  in  by  this  office. 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen.y  Chief  of  Engineers* 
Hon.  Eedfield  Proctor, 

Secretary  of  War. 


REPORT  OF  lieutenant  ».  J.  FIEBEGER,  CORPS  OF  ENaiNESBS. 

United  States  Enoineer  Office, 

Norfolkj  Va.j  Novemler  24^  1890, 

Oeneral:  I  have  the  honor  to  submit  the  following  report  with 
maps  of  a  preliminary  examination  of  a  "  water  way  to  connect  Lyi  i 
Haven  Bay  with  easlem  branch  of  Elizabeth  River,  Virginia." 

The  object  of  this  water-way  is  to  give  continuous  water  transporl  • 
tion  to  Norfolk,  Va.,  from  Lynn  Haven,  Broad,  and  Linkhom  ba;  r 
without  passing  around  through  Hampton  Eoads.    (See  map  A.)* 

The  difference  in  distance  from  Lynn  Haven  Inlet  is  about  lOJ  inil<  • 

A  survey  of  the  bays  mentioned  was  made  in  1879-'80  under  tl  > 

diiection  of  the  late  Capt.  0.  B.  Phillips,  Corps  of  Engineers,  U.    • 

— — — ^ — __ — _ — . —  -  - 

*  Not  printed. 
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Army,  whose  report  is  given  in  the  report  of  the  Chief  of  Engineers  for 
1880,  Appendix  I,  and  a  copy  attached  hereunto. 

The  map  of  that  survey  was  used  in  compiling  map  B.*    . 

Favigation. — From  this  report  and  map  it  will  be  seen  that  the  pres- 
ent navigation  at  mean  low  tide  of  the  western  branch  of  Lynn  Haven 
Bay  is  confined  to  boats  drawing  2J  feet,  to  eastern  branch  to  boats 
drawing  1  and  2  feet,  and  that  no  boats  drawing  over  1  foot  can  pass 
trom  these  into  Broad  and  Linkhom  bays.  The  rise  of  the  tide  in  Lynn 
Haven  Bay  is  1.2  feet,  and  in  the  other  waters  almost  nothing. 

A  personal  examination  made  in  a  rowboat  from  near  the  terminal 
I)oint  of  the  survey  of  1879-'80  to  the  head  of  navigation  at  Pembroke 
Station  indicated  that  the  maximum  draft  of  a  boat  able  to  navigate 
this  part  of  the  bay  at  low  tide  is  2  feet.  This  navigation  is  obstructed 
by  three  bridges  without  draws,  one  foot  and  two  road  bridges. 

Probably  the  best  location  of  the  proposed  water-way  is  that  of  the 
old  Lynn  Haven  and  Kempsville  Canal. 

No  very  definite  information  could  be  obtained  of  this  work  ;  I  was 
informed  that  it  w  as  begun  between  1850  and  1860  by  a  company  con- 
sisting principally  of  planters  living  in  the  neighborhood  of  Lynn  Haven 
Bay  and  Kempsville.  About  the  beginning  of  the  civil  war,  work  was 
stopped  and  never  again  resumed. 

The  i)ortion  between  Lynn  Haven  Bay  and  the  eastern  branch,  2J 
nules,  is  at  present  a  ditch  varying  in  width  from  30  to  50  feet,  whose 
bottom  is  about  3  or  4  feet  below  the  country  through  which  it  passes, 
probably  5  or  6  feet  above  the  level  of  mean  low  tide  at  its  highest 
point.  It  is  entirely  overgrown  with  trees  and  brush,  here  and  there 
filled  with  water,  and  is  crossed  by  several  roads  and  one  railroad  on 
embankments.  The  lower  end,  1^  miles,  which  was  cut  for  the  purpose 
of  straightening  the  course  of  the  eastern  branch  of  the  Elizabeth 
Eiver,  has  a  navigable  depth  of  probably  2  feet  at  low  tide  and  5  feet 
at  high  tide  from  its  mouth  to  Kempsville  ;  its  width  is  ordinarily  15 
feet.  At  Kempsville  it  is  crossed  by  a  road  bridge  without  draw  of 
about  10  feet  span  and  above  this  is  so  overgrown  as  to  be  almost  im- 
passable. 

The  Eastern  Branch  of  the  Elizabeth  has  a  low-water  navigation  of 
about  3  feet  from  the  mouth  of  the  canal  to  Broad.  Creek  and  from  there 
to  Norfolk  13  feet.    This  is  probably  increased  by.  3  feet  at  high  tide. 

The  only  boats  now  navigating  the  waters  of  Lynn  Haven,  Broad,  and 
Linkhom  bays  are  small  rowboats  drawing  about  1  foot,  used  in  fishing 
and  catching  oysters.  Sloops  and  wood  scows  navigate  the  Eastern 
Branch  of  the  Elizabeth  Eiver  as  far  as  Kempsville,  and  during  the 
trucking  season  a  small  flat-bottom  steamer  runs  nearly  there. 

Character  of  country  and  products, — The  country,  like  that  around 
Norfolk,  is  quite  productive  and  many  good  tiucking  farms  are  found  in 
this  region.  Its  i)rinei])al  sliipments,  however,  are  the  fish  caught  along 
the  south  shore  of  Chesapeake  Bay  and  the  oysters  raised  in  Lynn 
Haven  Bay.  There  is  still  some  valuable  timber  in  the  swamps  around 
Broad  and  Luikhorn  bays.  The  country  around  Lynn  Haven  Bay  is 
well  settled;  to  the  east  of  this  sparsely,  and  the  region  known  as  "the 
desert,"  north  of  Broad  Bay,  is  almost  uninhabited.  No  estimate  could 
he  obtiiined  of  the  annual  production  of  this  region. 

Present  means  of  transportation, — Nearly  everything  taken  to  Norfolk 
from  the  country  west  of  Lynn  Haven  Bay  is  taken  in  wagons  and 
carts.  The  roads  are  good,  two  of  them  being  shelled  turnpikes  as  far 
as  Kempsville  and  Kempsville  Station  crossroads.     East  of  this,  the 

*Isot  printed. 
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products  are  carried  in  wa^rons  to  the  stations  of  tlie  Virginia  Beach 
Railroad  and  sbix)ped  by  rail. 

The  lightest  draft  steamer  now  engaged  in  bringing  freight  to  this 
port  from  the  surrounding  country  has  a  draft  of  3  feet,  is  89  feet  long, 
9  feet  wide,  and  has  a  tonnage  of  28.  As  such  a  vessel  could  not  navi- 
gate the  upper  end  of  l^ynn  Haven  Bay  at  low  water,  it  is  not  probable 
that  any  commerce  would  be  diverted  from  the  present  lines  of  trans- 
portation to  the  proposed  water  way  unless  the  improvement  wa«  con- 
tinued through  the  various  rivers  and  bays  until  a  continuous  low-water 
navigation  of  at  least  5  feet  was  seifiired. 

I  do  not  consider  such  an  improvenient  warranted  by  the  present  or 
prosi)ective  needs  of  conmierce,  and  would  therefore  report  that  in  my 
opinion  the  "water  way  to  connect  Lynn  Haven  Bay  with  Eastern  Branch 
of  Elizabeth  Biver,  Virginia,^  is  "not  worthy  of  improvement.^ 

I  will  state  in  conclusion  that  this  opinion  coincides  with  that  of  such 
of  the  inhabitants  of  tliis  region  as  I  had  the  pleasure  of  meeting  while 
making  this  examination. 

Very  respectfully,  your  obedient  servant, 

G.  J.  FlEBEGEB, 

First  LieuLj  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 

(Through  Col.  Wm.  P.  Craighill,  Corps  of  Engineers,  Division  Engi- 
neer, Southeast  Division). 

[First  indorsement.] 

XT.  S.  Engineeb  Office, 
Baltimorey  Md.y  November  J26, 1890. 

Eespectfnlly  submitted  to  the  Chief  of  Engineers. 
In  my  opinion  a  water  way  to  connect  Lynn  Haven  Bay  with  Eastern 
Branch  of  Elizabeth  Kiver,  Virginia,  is  not  worthy  of  imj^rovenient,  and 
the  facts  and  reasons  therefor  are  those  given  by  the  local  engineer  in 
his  report  of  November  24, 1890,  and  including  the  present  and  prospec- 
tive demands  of  commerce. 

Wm.  p.  Craighill, 
Colonel,  Corps  of  Etigineers^ 

Division  Engineer, 


report  of  capt.  o.  b.  phillips,  corps  of  engineers. 

United  States  Engixeer  Office, 

Norfolk,  Fa,,  February  21y  1880. 

General:  Tlie  river  and  harbor  act  of  March  3, 1879,  provided  for  an  examination 
or  survey  of  the  followiii<j-uamcd  bays  in  the  southeastern  part  of  Virginia,  viz! 
Lynu  Havcu,  Link  Horn,  and  Broad. 

These  siuvcys  liaviu<;  been  a8Hi*]jned  to  my  charge,  I  placed  the  field  work  in  tl 
hands  of  Mr.  F.  W.  Frost*  asHistaut  engineer,  who  organized  a  party  and  conducts 
the  work  during  the  months  of  November  and  December  last.  The  results  of  tJ 
surveys  liave  f^ince  lu'cn  jjlotted,  and  Mr.  Frost's  report  upon  same,  together  with 
map  on  a  scale  of -i^i^ir,  exhibiting  the  three  bays  in  question,  is  hereby  respectful 
submitted.*" 

The  three  biiys  communicate  with  each  other  and  find  a  passage  to  Chesapeai 
Bay  throuuli  Lynn  Haven  Hdet,  which  is  at  a  point  about  5  miles  distant  from  Cai 
Hciirv.     Tlie  bays  are  locat«Ml  in  the  collection  district  of  Norfolk  and  Portsmon 

I.  .1 _       ■■        ^^  I  ,  ,_^ ^ 

*Not  printed, 


r  rhr-irdii^oraMini.uiil  tjMLr 

■■'T-f.  ia  Uie  vklnilr- 

!■  nitiloijunot.ily  nf  whinh 

.   Ill'   tattH,  but  lltllBCWilHI 


iiHi>d  i.i>  ttri'oiiijillKli  tlilH  wnnlil  iint  Iw  wAnuiilml  by  rlMu<r  th« 
I  ■.  B  vtanU  of  Pii[iiui«mi.     I  tliumforo  mitmiit.  iki  iMtlmsttiui  Tor  ini* 

<,l.'<l  iliNt  tlii'-j,<  l>  ivimltrht  linavuilnhln  hk  lilikM  in  nlJnn  iif  wntor 
i<  >  "  I  ^  tiii'l  the  aouiids  of  Nurlh  CumlliiA. 

'.I.  I'll-  unii.  bat  on  it  cuiil'l  in  no  imiND  Int  callad 

If'  '!  t'<ilk."  I  WAS  ouable  to  ttun  inr  aUcntlon  to 

il  i.ni  liiiiii'iii  iciiii  it  ikvirnlila  to  iuvesUgnti!  theniuriUof  tliia 
I''  »i  uliuui  M  uiiliis  ill  iHugtli  would  bavs  U>  bu uttrc fully  snrvi-Ted 
I  iiu  BoullnTLi  limit  (if  tlieso  su^vt^y(l  with  tU»  di-i-p  wutw  ol'  Albo- 

i;  iiiaji  »iiil  lii?l<1  iiulfyi  would  b»  of  WHsrslani'u  In  prejiuriuK  Mil- 
>iu''1i  u  n>iU'.\     lu  couiduaioa,  I  flmiro  tu  swy  tliitt  I  nul  ludisb(«d 
^llr.  triwi  mill  to  liw  I'utJTK  part;  for  tbo  •uor^n  unci  ruitlifiiliiHiM  itiBiiluyod  bj* 
n  darinE  thtt  nxeciitiun  uf  tlu>  alii>v«  snrvuj-i,  buUi  In  tLin  lUlii  Anil  ollji'u. 
' —       uurAl,  yunr  obcdisnt  lorrnnt, 

Ciw.  H.  I'niTiirs, 

I  lui  CuiiEi'  »r  Kmiis-i^kjls,  U.  8.  A. 


MU.  r.   W.  FltO^r,  ASSISTAtST  EXaEVREtt. 

UnITBD  atAl'BS  ESOINEER  OPnCR, 

.V(H/o(ft,  Fa.,  FebrTiarg  17,  ISSO. 
I  II'    iiiinii  |.tii>  fnllowinj,' FHiiort  af  ibx  »tiiv«,Tt»uf  Lyim 
I  m|.'  in  obfHliHuuu  to  y«ur  vofbaJ  onl'tra  lu  tho 

N<  <  .L   1^1  \.>vrml>nr  13,  »iid  tbc  Uolil  rnrty,  Jlltboiiftli »at- 
a  ill!  ijii.:  i[ii>iiti  of  thn  timo  uDfliir  thn  Immrallato  supAC- 
LilJArllug  diLring  my  iklj»nn<vn  on  othl^r  iiup'irtiuit  wntk. 
"■-'Iiu  rriiir<!iie  Ann  Honnty,  V«.,  nod  oommitultiitt-n  with  Cbm*- 
D  IlBVon  Inlnt,  whicb  is  'l.-l  niilt^s  wuit  of  onil  \.2  dUImi  Minth 


iM  li^ttn  nitmn  linad*,  and 
lid  T-ink  Hocii  lioyn. 
pii  Bay.  •■viOr^tilly  mnkoinK 
Tliivi-ii  Kiv«r.  kill)  wo  iLkvn 


li.n  .>;   it,r,  rlvnr  biHl.     Kom  thi-  >i»m'<  nl.  lukt  Ptiiiit  a 
Til   loitiU  or  l^oiiff  CTiHth  u  dliituiici'  ul'a.U  inilvo,  uiiil  a  coriiicD- 
btii  tliH  U-luiiKiilal'ion  of  llrond  and  I.lnlc  Hum  hayii.     Thu  Niirviiy  i>f  tlm 
M  nomiiliiU',  Mid  BO  mui'ti  of  tin.'-  liittvr  u>  IIhi  Iwtwri-a  tLu  NitrriiWHiuul 

I'lruidcd  rjtiwtly  6  wxnkn'  tinii-,  in  wtiU'li  LH  Imnidt  Bt«tliiii«  w.irp 
8.UHI  Houndinga  w»r<^  tuki-n.  Owinit  tu  tlit-  lUnlted  nuiouiit  nf 
il  fur  tbt-  work,  it  wu"  iuip'WKbli'  to  oliluin  tilt-  t<>pogmphii-ul  Autt. 
■e  nli4>iitioii  huviug  bmu  givuu  tu  Uiu  liydrogrujiliy. 


iSl-i    TlETuliT  w  We  i 


SnbmlUnil  with  t.blii  i»i 
r  Um*  Mid  ODiuixotiniiii  at 


■n<tn  It  *  ainiHint)  map  n 
ill*  wvMTa)  bBji  rvdnc'd 


MWCRtlTIOM  or  mt  BAY*  IK  RCTUL. 


K::: 


lltJUii").     l"'ii.Ki  : 

Sriir.ip 

II:.]!   ['..liLr   1,.  ,!,.,. 

lun  ptoji«Tty  two 

chBiiri' 

■1«,  tmlh  (if  wtilch 

■lUliocl. 

Tbn  .-hnmiH  n... 

,„n„K  nir.)  (T-w—f. 

InU-trnii.t      '<..■ 

TUi 

thor. 

Plt«iiii. 

EmIt'I'i     ■    ■ 

oniritxl.     K.nii  < 

Withiu  tU«  i-luuL  . 

i^'uUtu'i-^utmui 

df  th^- nurvey.   _ 

11  OH  rt'garda  dviitb  uimI 

„  hrlnwStnmfiHiilllo 


Uiiriii;; 'I „,■  ..r.n. .,  ■.  iii.i.  :;;iiii.'^  wMlKiplal  Witob  Hiirk  I' 


vi««iJe  of  'ii  t-ot  draft  >l 


j    rl«ii  n.iiii  1  i"  ■■'   ■■.  ■ .  '■      1  !■>  fimml  Wi  b*  l.S  fi«t,  l'Hl  Ihi-  ii"i-i li'-il.*  nioiU 

iIiIh  brauvfa  nm  InM,  S|.tiin|<  l(»tl.  Tcwlinie;, 
<'i]in1   fftrms  aro  Hnrtini'a  ami  (iiirrK-ofi'k,  uixKi 
ralUviilM  UiUii  tn  t.hp  vtilolty  of  Wlln-h  IHiok 
Point, 

A*  nn  oTMnno  of  thi>  r,ffnctii  ll^th■^  tJrtnl  nnd  wind  nurrrtnu  ii|inn  th««boniwa  will 

wtMti  thnt  ChuTi'h  luid  Trading  poiiita  am  now  92)'  (nnt  apart,  wIiIIa  fonatrly  tlwy 

Kjijirniir.il al  wit.liin  a  (en  Inat  of  niwtli  iitbcr. 

Thn  r(-1otirat>i'(l  Lynn  Hnvfti  nyatAr  is  grnwn  Id  thn  namnrnna  cavr*  i>r  hoth  (.ba 

I    Gunlani  and  WmU'j'n  brnnctiMi,  und  oystcrv&g  ia  thn  |iriunipal  ncenpitUnn  nf  Mtttwa 

In  thin  ("piilitr.         . 

Loug  Crefk  a«4  Broad  Bay.  — Lhor^  Crook  hoA  a  (jnonriJ  ilirtwlioa  from  wr»t  to  nuil, 

,    wrt  cnmur'"tji  L.viiii  Httven  Kivnr  with  Bmiwl  Bay,  Innvjug  l.bo  ftitinM-  nn  tbr  anutb 

siUo  oi  Inlet  I'liiiit  and  luiitinj;  with  the  Inlltir  ntsiir  tbw  laailml  polnl.  of  its  iinrthiim 

The  »vorii}to  width  is  150  Trnt:  l.-iu{lJi,  Il.ll  milia;  Xhc  flborniluriatli'  miuudltig  !• 
I    S  teel,  lull  niiiiii.'nMii  hiitn  ki'i  in.  jiirl  ut  tti<-  natiturD  ntiil  weslcni  iMtri'mitiua  »hiHtl« 

>ii);huii|.  Ihu  m'Rok,  and  the  «hb  unil  Sow  oittall* 

\a*l-ilu-    I.    .   .:  

"  liays,  luiil  is  very  nnliku  i*ith«r  Link  Uomor 

J^ynii  UiM  <  u  ILL  .i|<|<<  .ii.jii'  .,'<!  lu;;    IliiIh  rvgiilur  ill  uutJiuu  nnd  lustrty  nlUptical  la 

I   abuju.'.     II,  i»ii)>i>iit.  :;^  Kill"'!  ill  Iiici).'ili,  with  a  breadth  of  4,300  feet  Juhl  uurun  tram 

the  cntrnap"  nt  l,ong  Crwb. 

ThnB-foot  uuBtour  folUwuueDrlf-pamllfll  tu  the  NhuN  llu«,  uiid  eiubraCM  ntwut 


APPENDIX   K — ^REPOliT   OF   CAFfAlN   FIEBEGER.  1315 

one-half  the  area  of  the  bay ;  within  this  curve  the  soundings  are  very  uniform, 
ranging  from  9  to  10^  feet.  Between  the  9-foot  curve  and  the  shore  in  many  places 
the  soundings  change  abruptly  from  9  to  2  feet. 

The  ordinary  rise  and  fall  of  the  tide  in  this  bay  is  about  .04  of  a  foot.  Westerly 
winds  increase  and  easterly  winds  decrease  the  water  level. 

Just  beyond  the  northern  shore  of  the  bay,  and  extending  towards  Cape  Henry, 
is  a  large  tract  of  land  known  as  "  the  desert."  Upon  the  southern  shore  there  is  a 
large  area  of  cultivated  land.  Large  quantities  of  the  native  oysters  found  in  this 
bay  are  annually  caught  and  transplanted  in  Lynn  Haven  River. 

Link  Ham  Bay. — This  communicates  with  Broad  Bay  through  a  crooked  and  shal- 
low channel  of  1,000  feet  in  length,  called  "  The  Narrows.^'  The  general  character 
of  this  bay  bears  a  striking  resemblance  to  Lynn  Haven  River,  being  irregular  in 
outline,  with  numerous  coves  upon  either  side.  At  1^  miles  from  The  Narrows  the 
bay  divides  into  two  branches,  the  eastern  and  western.  The  latter  is  the  principal 
one  and  coincides  in  direction  with  the  main  body  of  the  bay,  being  nearly  djie 
north  and  south.  The  distance  on  the  cliannel  line  from  The  Narrows  to  Wilkins' 
Bridge  is  3  mUes,  and  the  total  distance  of  the  latter  point  from  Lynn  Haven  Inlet 
is  8.59  miles. 

Throughout  the  greater  portion  of  the  bay  the  characteristic  sounding  is  12  feet, 
and  10  .feet  can  be  carried  to  a  point  2^  miles  from  the  entrance  to  The  Narrows. 

The  western  branch  of  this  bay  (the  one  surveyed)  has  a  general  width  of  from 
1,000  to  1,500  feet,  but  in  the  vicinity  of  Wilkins  Bridge  the  width  decreases  to  75 
feet,  with  a  depth  of  only  3  leet. 

Wilkin's  Bridge,  the  terminal  point  of  the  survey,  is  about  1|-  miles  distant  from  a 
point  on  the  Atlantic  coast  that  is  nearly  6  miles  south  of  Cape  Henry  Light. 

There  are  but  few  inhabitants  in  the  vicinity  of  Link  Horn  Bay,  and  only  a  small 
amount  of  culti'vated  land. 

Excellent  pine  timber  is  to  be  found  upon  the  shores  of  either  branch,  a  small 
amount  of  which  is  annually  cut  and  rafted  through  the  several  bays  and  Long  Creek 
to  Lynn  Haven  Inlet,  and  thence  towed  up  the  Chesapeake  Bay. 

Wiiile  in  the  field  we  endeavored  to  learn  from  the  inhabitants  in  the  vicinity  of 
these  bays  what  improvements,  if  any,  of  these  waters  might  be  desired  by  them. 
Some  suggested  the  necessity  of  constructing  a  canal  connecting  the  Chesapeake 
Bay  at  Lynn  Haven  Inlet  with  Currituck  Sound,  and  this  via  the  Eastern  Branch  of 
Lynn  Haven  River.  Others  wanted  a  bridge  across  the  Western  Branch  of  Lynn 
Haven  River,  while  some  of  the  inhabitants  in  the  vicinity  of  Broad  Bay  stated 
that  it  was  proposed  to  erect  a  hotel  for  a  summer  watering  place  at  a  point  known 
as  "The  Hollies,"  not  far  from  Raineys  Pond,  which  connects  with  Link  Horn  Bay, 
and  the  parties  interested  in  this  project  desired  the  improvement  of  the  present 
channel  connecting  Raineys  Pond  with  Lynn  Haven  Inlet. 

If  the  canal  project  previously  mentioned  was,  as  it  seems  probable,  the  principal 
reason  for  which  the  survey  of  these  bays  was  desired,  further  surveys  will  be  re- 
quiredj  for  which  no  appropriation  has  been  made. 

The  information  obtained  by  these  surveys  will  become  of  value  in  the  event  of 
any  surveys  for  a  canal  conne(;ting  with  them.  No  estimates  for  their  improvements 
are  submitted  with  this  rejiort. 

Very  respectfully,  your  obedient  servant, 

F.  W.  Frost. 

Capt.  Chables  B.  Phillips, 

Corps  of  Engineers,  U,  S.  A, 


K  13. 

■ 

PRELIMINARY  EXAMINATION  OF  NOTTOWAY   RIVER,    FROM  MOUTH   OF 

RIVER  TO  COURTLAND,  VIRGINIA. 

[Printed  in  Honse  Ex.  Doc.  87,  Fifty-first  Congreea,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
WasMngton^  I).  C,  Deceinher  10^  1890. 

SiB:  I  have  the  honor  to  submit  herewith  the  accompanying  copy  of 
report,  dated  December  3,  1890,  from  Lieut.  G.  J.  Fiebeger,  Cori)s  of 
Engineers,  giving  reyults  of  preliminary  examination  of  Kottoway 
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River,  Virginia,  from  month  of  river  to  Gonrtland,  made  to  comply  witli 
provisions  of  the  river  and  harbor  act  approved  September  19, 1890. 

Following  an  examination  in  November  and  December,  1878,  appro- 
priations were  made  for  the  Fottoway  in  1880  and  1881.  Operations 
were  sn8i)ended  in  1882.  In  1887  it  was  reported  that  the  proposed  im- 
provement should  not  be  completed. 

Lieutenant  Fiebeger  reports  that  it  is  not  probable  that  there  would 
be  any  traffic  on  this  river  even  if  improved,  and  therefore  doen  not 
consider  it  as  worthy  of  improvement.  The  river  is  considered  not 
wori:hy  of  improvement  by  Col.  William  P.  Craighill,  Corps  of  En^- 
neera,  Division  Engineer,  Southeast  Division,  because  of  the  facts  and 
reasons  set  foriih  in  the  accompanying  report;.  I  concur  in  the  views 
"6f  these  officers. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Qen.y  Chief  of  Engineers. 
Hon.  Kedfield  Proctor, 

Secretary  of  War, 


beport  of  lieutenant  a.  j.  fiebeger,  corps  of  engineers. 

United  States  Engineer  Office, 

Norfolk^  Ya.^  December  5, 1890. 

General:  I  have  the  honor  to  submit  the  following  report,  with 
maps,*  of  an  examination  of  the  Nottoway  River,  Virginia. 

This  river  has  been  under  improvement  before,  and  the  following  is  a 
brief  account  of  past  work : 

The  river  and  harbor  act  of  June  18, 1878,  provided  for  an  examina- 
tion or  survey  of  this  river.  The  examination  and  partial  survey  were 
made  in  November  and  December,  1878,  under  the  direction  of  the  late 
Capt.  Chas.  B.  Phillips,  Corps  of  Engineers,  whose  report  is  given  in 
that  of  the  Chief  of  Engineers  for  1879,  Appendix  H,  pages  719-723, 
and  a  copy  hereunto  appended.  Should  the  improvement  of  this  river  be 
undertaken.  Captain  Phillips  recommended  that  the  work  be  confined 
to  the  removal  of  obstructions  without,  dredging,  giving  a  channel  7  to 
8  feet  deep  for  a  distance  of  15  miles  from  its  mouth,  and  above  that 
point  a  channel  2  to  3  feet  deep  at  its  lowest  stage  for  a  distance  of  50 
miles  from  its  mouth. 

The  estimated  cost  of  this  work  was  $9^000. 

Two  appropriations  were  made  for  the  nver,  $6,000  in  1880  and  $2,000 
in  1881. 

Between  August^  1881,  and  February,  1882,  the  river  was  cleared  of 
obstructions  from  its  mouth  to  a  point  about  midway  between  Court- 
land  and  Delaware  Station,  and  the  overhanging  trees  were  removed 
for  a  distance  of  33J  miles.  The  work  was  temporarily  stopped  by 
freshets  in  the  river. 

In  his  annual  report  for  1883,  Capt.  James  Mercur,  Corps  of  Engi- 
neers, states : 

An  examination  made  since  operations  have  ceased  shows  that  owing  to  the  loose 
manner  in  which  logs  and  timber  are  rafted,  the  river  above  the  Seaboard  and  Roa- 
noke Railroad  Bridge  is  in  little,  if  any,  better  navigable  condition  th^ui  at  the  com- 
mencement of  operations. 

Tlio  navigation  is  confined  to  flatboats,  bateaux,  and  rafts.  No  increase  of  com- 
merce seems  to  have  followed  this  improvement. 

•  Not  printed. 
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The  reports  of  the  oflScerg  in  charge  for  the  following  years  are  as 
follows: 

1S84. — ^There  were  no  operationB  on  this  work.  There  are  no  reliable  commercial 
statlBticB  available. 

18S5. — ^There  were  no  operations  except  to  make  an  examination  of  the  lower  19  miles 
of  this  riverj  which  was  foond  to  be  in  a  fair  condition.  There  are  no  reliable  com- 
meroial  statistics  available.    There  is  but  little  traffic  over  the  river. 

•  •  •  •  •  •  • 

1886. — ^There  were  no  operations  during  the  fiscal  year  ending  June  90, 1886.  *  *  • 
No  farther  appropriation  is  asked  for  this  work. 

1887. — ^There  were  no  operations  during  the  fiscal  year  ending  June  30, 1887.  *  *  * 
The  proposed  improvement  should  not  be  completed,  as  commerce,  both  present 
and  prospective,  does  not  demand  it;  therefore  no  farther  appropriation  is  asked 
for  this  work. 

•  ••••#• 

A  small  balance  of  $246.16  yet  remaining  of  the  original  appropria- 
tions was  therefore  turned  into  the  United  States  Treasury  and  the 
work  dropped  from  future  reports. 

Ftesent  condition. — ^The  present  condition  of  the  river  is  about  as  de- 
scribed in  the  report  of  1879,  before  any  improvement  was  undertaken. 
It  is  crossed  by  three  bridges  below  Courtland,  only  one  of  which  has 
a  draw.  No  vessels  of  any  description  go  up  above  the  Seaboard  and 
Boanoke  Eailroad  Bridge;  a  few  tugs  come  up  this  far  for  rafts  of 
logs. 

On  Map  1  are  shown  the  various  water  ways  and  railroads  by  means 
of  which  freight  can  be  brought  from  the  neighborhood  of  the  Notto- 
way Eiver  to  Norfolk,  its  natural  market. 

The  Nottoway,  Blackwater,  and  Meheixin  rivers  unite  to  form  the 
Chowan,  which  empties  into  Albemarle  Sound.  The  only  all-water 
route  to  Norfolk  is  through  this  sound  to  North  Biver  and  thence  to 
Norfolk  via  Albemarle  and  Chesapeake  Canal.  On  account  of  the  dis- 
tance no  shipments  are  made  this  way.  Freight  is  ordinarily  brought 
to  Franklin,  on  the  Blackwater,  and  shipped  from  this  point  by  rail. 

The  Keystone^  a  steamer  of  116  tonnage,  drawing  6J  feet,  runs  on  the 
Blackwater,  Meherrin,  and  Chowan  rivers  as  far  south  as  Gatesville; 
and  the  Lota,  of  138  tonnage,  runs  between  Franklin  and  Edenton. 

As  the  Atlantic  and  Danville  Eailroad  passes  through  the  only  set- 
tlement on  the  Nottoway  Eiver,  Courtland,  a  village  of  300  inhabitants, 
it  is  not  probable  that  there  would  be  any  traffic  on  this  river  even  if 
improved  so  to  admit  the  steamers  mentioned  above.  The  freight  would 
be  carried,  as  now,  by  Atlantic  and  DanviUe,  and  Seaboard  and  Boanoke 
railroads. 

The  inhabitants  whom  I  had  the  pleasure  of  meeting  while  making 
.  the  examination  were  generally  of  the  opinion  that  the  improvement 
would  not  benefit  transportation,  but  it  would  protect  the  farms  along 
the  river  from  inundation  by  the  annual  freshets;  I  do  not  therefore 
consider  the  "  Nottoway  Eiver  from  mouth  of  river  to  Courtland  "  as 
worthy  of  improvement. 

Very  respectfully,  your  obedient  servant, 

Gr.  J.  FlEBEGER, 

First  lAeut.j  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  TJ.  8.  A. 

(Through  Col.  Wm.  P.  Craighill,  Corps  of  Engineers,  Division  Engi- 
neer, Southeast  Di\dsion.) 
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U.  S.  Engineer  Office, 
BaltUnore^  Md.y  December  8, 1890, 

Re8i)ectftilly  submitted  to  the  Chief  of  Engineers, 
Because  of  the  facts  and  reasons  set  forth  in  the  i^eport  of  December 
3,  1890,  of  the  local  engineer  it  is  considered  that  the  Nottoway  Biyer, 
Virginia,  is  not  worthy  of  improvement. 

Wm.  p.  Craighill, 
Colonel^  Corps  of  Engineen, 


rbport  of  captain  c.  b.  phillips,  corps  of  kngikeers. 

United  States  Engineer  Office. 

Norfolkj  Va.,  January  18,  1879. 

Gf^neral:  The  river  and  harbor  bill  of  June  18, 1878,  provided  for  an  examination 
or  survey  of  the  Nottoway  River,  Virginia.  Tlie  field  work  wa«  undertaken  by  a 
party  in  charge  of  Mr.  W.  G.  Williamson,  who  was  fuithiuUy  and  diligently  as- 
sisted by  Messrs.  Moncure  and  Blow,  and  occupied  from  the  22d  of  November  until 
the  3d  of  December  last.  The  survey  was  an  instrumental  one  from  1  mile  below 
the  Seaboard  and  Koaiioke  Railroad  to  a  point  about  6  miles  above  the  town  of  Jeru- 
salem, the  county  seat  of  Southampton,  a  distance  of  17  miles. 

An  examination  of  the  river  was  made  above  Jerusalem  to  Peter's  Bridge,  and  also 
from  the  initial  point  of  the  survey  to  the  month  of  the  river. 

Total  distance  covered  by  the  survey  and  examination,  50  miles. 

The  Nottoway  River,  rising  in  Prince  Edward  County,  Va.,  flows  in  a  general  south- 
east-erly  direction  through  a  very  fertile  country  until  it  unites  with  the  Black- 
water  in  forming  the  Chowan  River,  which  empties  into  the  Albemarle  Sonnd  at 
nearly  its  western  extremity.  The  principal  products  of  the  country  through  which 
it  floWs  are  cotton,  com,  peanuts,  tobacco,  and  wheat.  Mr.  Williamson,  in  his 
report,  speaks  of  these  products,  and  gives  as  nearly  as  could  be  ascertained  the 
total  amount  of  crops  raised. 

Mr.  Williamson^s  report,  accompanied  by  a  tracing  from  the  original  chart  of  the 
survey,  is  transmitted  herewith. 

The  principal  obstructions  to  navigation  in  this  river,  and  all  that  I  would  at  pres- 
ent recommend  to  be  removed,  consist  of  snags,  sunken  logs,  and  overhanging  tree^ 
and  an  obstruction  near  the  mouth  of  the  river,  placed  there  by  the  Confederates 
during  the  late  war. 

Mr.  Williamson  recommends,  and  I  join  with  him  in  his  reconmiendation,  that 
these  obstacles  be  removed  without  dredging,  leaving  an  available  channel  of  not 
less  than  from  7  to  8  feet  of  water  at  a  low  stage  from  the  mouth  of  the  river  to  Mun- 
roe  Ferry,  a  distance  of  15  miles,  and  above  that  point  a  channel  of  from  2  to  3  feet 
of  water  at  the  lowest  stage  as  high  as  Peter's  Bridge. 

He  also  proposes  to  construct  a  cheap  form  of  dike  a  total  length  of  abont  2,000 
feet  at  the  Narrows,  about  1  mile  below  the  crossing  of  the  Seaboard  and  Roanoke 
Railroad,  for  the  purpose  of  concentrating  the  streitm  into  a  single  channel  at  low 
stage  of  water. 

The  improvements  suggested  seem  to  be  all  that  are  required  npon  the  river  and 
all  that  prospective  commerce  will  warrant.  Mr.  Williamson's  total  estimate  for  the 
required  work  amounts  to  $(>,708. 

As  the  comtemplated  work  extends  over  so  long  a  portion  of  the  river,  and  as  the 
work  will  be  so  varied  and  desultory  in  its  character,  1  think  that  his  estimate  may 
properly  be  increa.sed  by  about  30  per  cent.,  making  the  total  amount  required  for 
the  proper  execution  of  the  work,  say  in  round  numbers,  J}^>,(XK). 

This  whole  amount  can  be  iiroiitaMy  expended  in  a  single  fiscal  year,  and  if  Con- 
gress should  see  fit  to  provide  for  the  improvement  of  this  river,  it  will  be  judicious 
to  give  the  whole  amount  in  one  approjniation. 

The  Nottoway  River  is  in  the  collection  district  of  Norfolk,  Va. 
I  am,  general,  very  respectfully,  your  obedient  servant, 

CHAS.   B.   PHILLIP8, 

Captain  of  Engi^ieer^ 
Brig.  Gen.  A.  A.  Ht  mphkeys, 

Chief  of  Engineers,   U.  S.  A. 
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kepollt  of  mr.  w.  g.  williamson,  assistant  englneeii. 

United  States  Engineer  Office, 

Norfolk,  Va.,  Javvary  S,  1879, 

Captain:  I  have  the  honor  to  siilmiit  tlie  folh)win/:^  report  of  the  survey  of  Notto- 
way River,  made  in  obedience  to  your  orders  of  the  19th  November,  1878. 

The  Nottoway  River  has  its  source  in  Prince  Edward  County,  Va.,  whence,  flow- 
iu<5  Buutheast,  it  forms  the  boundary  line  between  Nottoway,  Diuwiddie,  and  part  of 
Sussex  counties  on  the  north,  and  Lunenburg,  Brunswick,  and  Greenville  counties 
on  the  south.  From  the  northeast  corner  of  Greenville  County  it  runs  northeast  to 
near  the  middle  of  Sussex  County,  whence,  turning  southeast  by  south,  it  cuts  Sussex 
nea.rly  in  half,  and  continuing  its  course  southeast  through  Southampton  County, 
dividing  it  in  half,  until  it  reaches  the  Black  water  River,  into  which  it  empties  at 
the  junction  of  Southampton  and  Nansemcmd  counties,  on  the  North  Carolina  and 
Virginia  line.  The  examination  included  that  portion  of  tlie  river  from  its  mouth 
to  Peter's  Bridge,  about  20  miles  above  Jerusalem,  the  county  seat  of  Southampton 
County. 

That  I  may  describe  it  more  intelligibly  I  will  divide  it  into  three  sections,  in  the 
order  of  their  examination. 

Section  1. — From  the  mouth  of  the  river  to  the  Narrows,  a  distance  of  about  19 
miles. 

Section  2. — From  the  Nan-ows  to  a  point  6  miles  above  Jerusalem,  a  distanee  of  17 
miles. 

Section  3. — From  6  miles  above  Jerussihmi  to  Petei-^s  Bridge,  a  distance  of  14  miles. 

The  distance  given  for  sections  1  and  3  are  estimated  partly  from  information  de- 
rived from  persons  living  on  the  river  and  partly  from  my  own  judgment.  Those 
for  section  2  are  from  actual  measurement. 

Section  1  was  examined  incidentally  as  I  was  on  my  way  to  the  Seaboard  and 
Rf)anoke  Railroad  Bridge,  the  point  which  your  order  designated  as  the  initial  point 
of  my  survey. 

Thinking  the  information  might  prove  valuable  I  had  soundings  taken,  and  the 
numljer  of  snags  noted  from  the  mouth  of  the  river  to  Munroe  Ferry,  a  distance  of 
15  miles.  We  found  from  9  to  25  feet  water  in  this  section,  with  the  exception  of 
three  sand  bars,  on  which  there  were  8  feet,  lliis  section  of  the  river  is  from  150  to 
200  feet  wide,  and  boats  drawing  4  or  5  feet  water  can  run  to  Monroe  Ferry  the  year 
2X)und. 

The  Keystone,  a  steamer  of  116.62  tons,  drawing  between  4  and  5  feet  %f  water,  has 
been  running  to  Munroe  Ferry  for  8  months.  I  am  informed  by  her  agent  that  she 
gets  freight  enough  to  pay  expenses,  now  and  then  some  lumber,  shingles,  staves, 
and  spokes.  There  are  in  this  section  a  number  of  snags  and  other  obstructions 
which  ought  to  be  removed;  among  the  number  an  obstruction  placed  in  the  river 
by  the  Confederates,  which  hiis  been  partially  removed,  and  which  should  be  cleared 
away  entirely.  Inhere  is  one  large  saw  mill  on  this  section,  and  some  tine  timber,  and 
several  good  landings  from  which  boats  may  be  readily  loaded. 

Section  2  commences  al)out  1  mile  below  the  Seaboard  and  Roanoke  Railroad 
Bridge,  just  below  that  part  of  the  river  known  as  the  "Narrows.''  This  mile  was 
included  in  the  survey  because  it  was  one  of  the  worst,  if  not  the  worst,  place  on  the 
river,  and  by  taking  it  within  the  limits  of  the  survey  I  wa«  enabled  to  give  a  more 
complete  estimate  from  the  mouth  of  the  river  to  Peter's  Bridge. 

At  the  *' Narrows"  the  river  is  di\dded  into  several  narrow,  crooked  chutes.  On 
approaching  them  it  is  very  ditti(;ult  for  one  unacquainted  with  the  stream  to  find 
which  is  the  main  branch.  Trees,  snags,  saw  logs,  old  boats,  and  all  sorts  of  flouting 
debris  is  liable  to  being  stopped  here,  and  consequently  the  obstruction  grows  more 
every  day. 

The  river  from  this  point  to  Jerusalem,  10.9  miles,  is  crooked  and  piled  with  snags 
and  sand  bars  to  such  an  (*xtent  that,  at  low  water,  it  would  be  hazardous  for  boats 
drawing  2  feet  water  to  attempt  to  navigate  it,  though  I  believe  the  removal  of  these 
Bnags  would  cause  the  sand  bars  to  assume  8U<h  a  shajie  as  to  admit  boats  drawing 
2  ft^et  water  to  pass  probably  during  the  low- water  season. 

There  are  three  bidgea  spanning  this  seetion  which  would  require  draws — the  Sea- 
board and  Roanoke  Railroad  Bri<ige,  Cypress  Bridge,  5  miles  above,  and  the  bridge 
at  Jerusalem.  There  are  also  numerous  sharp  bends,  which  are  greater  obstacles  to 
navigation  at  hijLjh  than  at  low  water,  as  it  is  very  ditheult  to  steer  a  boat  safely 
around  them  coming  downstream. 

Tliere  are  also  many  trees  leaning  over  the  stream  W'hich  should  be  cut  away  and 
deyiosited  where  they  can  not  be  carried  into  the  river.  Thesis  trees  not  only  interfere 
with  the  passage  of  boats  as  they  are,  but  are  constantly  being  washed  into  the  river 
and  forming  impassable  obstructions. 

The  last  stretch  of  this  section,  at  Jerusalem,  is  comparatively  straight. 

Section  3  is  decidedly  the  best  portion  of  the  river  above  the  Seaboard  and  Roa- 
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noke  Railroad  Bridge.     The  stretches  are  straiphter  and  lon<r«^r,  fiiid  the  h«*nd8  not  rw 
abrupt,  "while  there  are  a  few  snags.     The  eharacter  of  the  bottom  in  all  the8eeii«»Li» 
is  about  the  same,  consisting  mostly  of  wind.     'Jliere  in  one  bridge  bet  ween  .lerusaliin        * 
and  Peter's  Bridge  which  would  require  a  draw,  that  is  Caicy's  Bridge,  10  mile**       ^ 
above  Jerusalem. 

6ENKRAL  OBSERVATIONS. 

The  citizens  in  the  counties  of  Sussex  and  Southampton  seem  t^o  be  anxious  that 
the  river  should  be  improved,  and  they  confidently  believe  it  would  remunerate  a 
boat  and  be  of  great  advantage  to  the  farmers  along  the  river — stimulate  them  to 
raise  crops  now  neglected  for  want  of  transportation.  They  also  claim  that  emigrants 
who  are  now  prevented  from  settling  among  them  on  account  of  the  inc4>nvenience 
experienced  in  reaching  markets  would  comw,  cultivate  lands  already  open  and  lying 
idle  for  want  of  people  to  work  them. 

The  products  of  the  two  counties  are  cotton,  corn,  peanuts,  pease,  wheat,  tobaceo, 
Irish  and  sweet  potatoes,  apples  and  fruits  of  various  kinds,  and  apple  brandy.  lu 
addition  to  these  products  there  is  tine  timber  along  and  contiguous  to  the  river,  con- 
sisting  of  cypress,  pine,  hickory,  oak,  walnut,  etc.  Shingles,  spokes,  and  staves  are 
gotten  out  along  its  banks,  and  shipped  down  the  river  in  flats. 

The  fish  caught  in  the  Nottoway  must  not  be  lost  sight  of.  Some  of  the  finest  shad 
caught  in  Virginia  waters  are  caught  in  that  river. 

There  are  marl  beds  along  the  whole  course  of  the  river  as  for  as  we  sur\'eyed  it, 
some  of  them  of  fine  quality,  and  might  be  made  valuable  as  fertilizers  and*  remu- 
nerative to  boats  as  freight. 

Gen.  William  B.  Shands,  a  prominent  citizen  of  Southampton,  told  me  that  he 
believed  the  cotton  crop  of  his  county  won  Id  be  for  the  year  1878,  5,()(X)  bales,  and 
that  the  peanut  crop  would  amount  to  250.()(K^  bnshels.  Capt.  Thoniiis  Pollard,  com- 
missioner of  agriculture  for  the  State  of  V^irginia,  in  a  letter  furnishing  me  with  sta- 
tistics, puts  the  cotton  crop  of  Southampton  County  at  15,000  bales,  and  that  of  Sus- 
sex at  3,000  bales.  If  the  crops  of  Sussex  are  as  good  in  proportion  to  the  size  of  the 
county,  and  we  take  into  consideration  the  corn  and  other  crops,  and  the  timber  trade, 
it  is  evident  it  would  pay  a  boat  very  handsomely,  even  admitting  she  could  only  get 
one-fourth  of  the  trade. 

I  have  been  unable  to  obtain  any  very  satisfactory  information  on  which  to  base 
an  estimate  of  the  probable  value  of  the  products  which  would  seek  the  river  as  an 
outlet.  I  am,  however,  fully  satisfied  that  a  boat  drawing  3  feet  water,  if  the  river 
is  cleared  of  obstructions,  would  be  able  to  run  for  9  months  in  the  year  and  do  a 
good  business,  and  that  it  might  build  up  a  remunerative  trade. 

I  would  recommend,  however,  the  use  of  boats  drawing  only  2  feet  water,  and 
that  the  river  be  cleaned  out  as  far  as  Freeman  Bridge,  1  mile  from  Hawkinsville, 
on  the  old  plank  road,  5  miles  from  Sussex. 

In  talking  with  citizens  of  the  county  they  suggested  lock-and-dam  navigation. 
It  may  be  well  for  me  just  here  to  state  that  in  my  opinion  such  an  undertaking 
would  be  entirely  incommensurate  with  the  advantages  to  be  derived. 

In  the  firat  pla(!e,  the  two  counties  most  benetited  by  the  ijnprovement  lie  in  a  tri- 
angle formed  uy  the  three  following  railroads:  Petersburg  Railroad,  Atlantic,  Mis- 
sissippi and  Ohio  Railroad,  and  Seaboard  and  Roanoke  Railroad.  Farmers  living 
near  these  roads  would  ship  by  them,  and  if  we  allow  that  all  the  farmers  within  a 
triangle  formed  by  talking  its  sides  5  miles  from  each  of  these  roads  would  use  the 
river  the  amount  of  freight  that  would  seek  the  river  would  not  justify  such  an  ex- 
pensive work. 

PLAN  OP  IMPROVEMENT. 

It  only  remains  for  me  now  to  suggest  a  plan  of  improvement  in  accord  with  the 
ideas  expressed  above,  and  to  estimate  its  cost. 

I  would  suggest  clearing  the  river  of  snags,  fish  traps,  leaning  trees,  and  such 
other  obstructions  as  cause  bars  to  be  formed,  whether  natural  or  artificial.  I  be- 
lieve removing  these  oljstacles  would  render  the  river  navigable  for  9  months  in 
the  year  for  boats  drawing  from  3  to  4  feet  water,  and  for  the  balance  pf  the  year  for 
boats  drawing  2  feet  water. 

It  would  also  be  advisaV)le  to'dam  up  some  of  the  chutes  which  have  been  cut  by 
the  river,  and  thereby  force  the  water  into  its  natural  bed  at  ordinary  tides.  This 
would  have  the  eilect  of  increasing  the  dejith  of  water  on  the  sand  bars  by  washing 
them  down,  giving  a  more  uniform  inclination  to  the  bed  of  the  river,  and,  as  a  eon- 
seijuence,  a  more  uniform  depth  of  water.  Such  an  improvement  would,  I  believe, 
meet  the  demands  of  the  people. 

The  following  is  an  estinuite  of  the  cost  of  such  an  improvement. 

The  dams,  estimated  at  50  cents  per  linear  foot,  on  section  2  are  intended  to  pre- 
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rmi  th<^  \ratcr  at  its  ordinary  stages  from  rnnniiig  throiij;h  the  numeroiia  cut-offs 
ud  to  force  it  into  the  natural  bed  of  the  stream : 

SeetioD  1 : 

44  8na^8  to  be  removed;  at  $10 $440 

Removal  of  leaniuff  trees 50 

Removal  of  Confederate  obstructions 1,000 

Seetion  2 : 

li^  snugs  to  be  removed,  at  $10 1, 880 

Removal  of  leaning  trees , 350 

2,(X0 11  near  feet  low  brush-and-stake  dams,  at  50  cents , 1,000 

Sections: 

77  sna^s  to  be  removed,  at  $10 770 

Removal  of  leaning  trees 100 


Aid  for  superintendence,  engineering,  and  contiugencies,  20  per  cent 


6,590 
1,118 


Total 6,708 

I  annex  a  statement  famished  me  by  Mr.  James  F.  Manpin,  agent  Seaboard  and 
iioanoke  Railroad,  showing  the  amount  of  freight  transported  over  that  road  from 
^  three  stations  nearest  the  Nottoway,  viz :  Franklin,  Handsomes,  and  Nottoway. 
I  think  it  probable,  if  the  river  was  opened  to  navigation,  that  most  of  this  freight 
^ttld  be  shipped  at  Nottoway  Station,  and  that  a  great  deal  more,  which  is  now 
hauled  to  other  depots,  would  seek  the  river  as  an  outlet. 

^*iatigtical  statement  of  the  freights  transported  from  Franklinf  Handsomes,  and  Nottoway 
by  the  Seaboard  and  Roanoke  Bailroad  during  the  year  1878. 


From —  . 

Cotton. 

Peanuts. 

Pease. 

Merchan- 
dise. 

Lumber. 

Shingles. 

Staves. 

jFaaHin 

BaU$. 
469 
368 
269 

Bagt. 

9,044 
1,240 
3,136 

Bagt. 
541 
34 

48 

Pound*. 

144,  330 

14,  376 

21, 675 

Cart. 
353 
63 
93 

Cart. 

Cart. 

fl«UKl90lae« 

**^vaT... 

i 

'A 

Totals 

1,106 

13,420 

623 

180,381 

509 

1                      3 

Very  respectfully,  your  obedient  servant, 

Capt.  C.  B.  Phillips, 

Corps  of  Engineer Sf  V.  S,  A, 


James  F.  Manpin,  Agent. 


W.  G.  Williamson, 

Assistant  Engineer » 


K  14. 

preliminary  examination  of  nokth-west  river,  north  fcarolina, 

up  to  moyock. 

United  States  Engineer  Office, 

Norfollu  Va.^  April  26%  1S91. 

General:  I  have  the  honor  to  subinit  the  following  reix)rt,  with 

^ps,  of  an  examination  of  North-West  Kiver  up  to  Moyock: 

A  personal  examination  was  made  of  tliis  river,  and  one  by  Assistant 

igineer  J.  P.  Wliit^,  whose  report  is  hereunto  attached. 

As  Moyock  is  not  on  North-West  Kiver,  but  on  one  of  its  tributaries, 

ingle  Landing  Creek,  the  examination  was  made  to  include  this 

eam.    The  character  of  the  country  along  the  river  and  the  hydrog- 

f>hy  of  the  same  is  given  in  full  in  Mr.  White's  report. 
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[First  indorsement.] 

U.  S.  Engineer  Office, 

Baltimore^  Md.y  April  29,  1891. 

Respectfully  snbmitted  to  the  Chief  of  Engineers. 
In  view  of  the  facts  and  reasons  set  forth  in  the  report  of  the  local 
engineer  and  ironi  my  own  general  knowledge  of  the  situation  I  am  of 
the  opinion  that  North-West  Kiver  up  to  Moyock  is  not  worthy  of  im- 
provement by  the  United  States. 

Wm.  p.  OBAiann^, 
Golonely  Corps  of  Engineers. 


BXPOBT  OF  MB.  J.  P.  WHITE,  ASSISTAITT  ENOINEEB. 

NoRi^OLK,  Ya.,  Jamunnf  15, 1891. 

Sir:  I  have  the  konor  to  snbmit  the  foUowing  report  of  an  examination  of  North- 
West  River,  from  its  headwaters  to  its  junction  with  Cnrritnok  Sound;  made  by  me 
in  November  and  December,  1890 : 

This  river  rises  in  the  Dismal  Swamp,  about  2  miles  from  Lake  Drammond,  and 
flows  through  a  culvert  under  the  Dismal  Swamp  Canal  at  Wallaceton. 

For  a  distance  of  6  miles  from  Wallaceton  it  gradually  increaseft  from  a  ditch  or 
drain  to  a  stream  50  feet  wide  and  5  feet  deep.  It  is  not  passable  for  a  small  row- 
boat  on  account  of  obstructions.  At  Bethel;  6  miles  below  Wallaceton^  the  river 
was  at  one  time  much  used  for  rafting  timber.  The  supply  is  now  about  exhausted. 
From  Bethel  to  Woodward's  Bridge,  S  miles,  the  river  widens  to  65  feet  and  is  bor- 
dered by  swamps  about  a  mile  wide.  It  is  very  tortuous  and  full  of  sunken  logs. 
From  Woodward's  Bridge  to  North  W^est  Station,  5^  miles,  the  river  is  10  feet  deep. 
It  is,  however,  full  of  sunken  logs  and  crooked. 

At  North-West  Station  it  is  crossed  by  two  bridges,  with  draws  of  28  and  18  feet. 

From  North-West  Station  to  its  junction  with  Tull  Creek,  a  distance  of  12  miles, 
the  river  has  a  deep,  wide  channel,  the  depth  at  least  10  feet,  except  for  a  distance 
of  400  yards,  where  the  depth  is  about  6  to  7  feet.  From  this  point  to  Currituck 
Sound  the  channel  has  a  depth  of  12  feet,  except  at  its  mouth,  where  there  is  a  shoal 
one-half  mile  long,  with  a  depth  of  only  5  feet.  The  dredged  channel  through  Cur- 
rituck Sound  is  9  feet  deep,  but  is  separated  from  the  moutli  of  North  Landing  Creek 
by  a  distance  of  1^  miles,  over  which  the  depth  is  from  6  to  6^  feet. 

SkingU  Landing  Creek. — This  is  one  of  the  principal  tributaries  of  North-West  River. 
It  rises  near  the  village  of  Moyock,  and  is  2^  miles  long.  For  a  distance  of  700  yards 
below  the  village  this  stream  is  about  36  to  50  feet  wide  and  3  to  6  feet  deep.  From 
this  point  to  a  distance  of  one-half  mile  from  the  village  it  is  50  feet  wide  and  5  to 
7  feet  deep,  and  below  this  80  to  100  feet  wide  and  at  least  6  feet  deep.  There  are  a 
great  many  sharp  bends  in  the  river,  which  would  require  straightening  to  make  this 
stremn  navigable. 

Tull  Creek  has  a  channel  about  6  feet  deep. 

Cwniry  and  producta. — The  country  drained  by  this  river  and  its  tributaries  is  fer- 
tile, especially  around  its  upper  course,  and  fairly  well  settled,  llie  principal  prod- 
ucts are  com,  peanuts,  cotton,  and  garden  truck.  Fish  are  also  taken  from  the  river. 
No  accurate  estimat'C  could  be  obtained  of  the  annual  amount  of  these  products.  The 
business  on  Tull  Creek  was  given  me  as  $2,500  a  year. 

Means  of  trawtportation, — At  present  the  products  of  the  countrv  are  taken  to  Nor- 
folk (1)  by  the  Dismal  Swamp  Canal;  (2)  by  the  Norfolk  Southern  Riiilroad;  (3)  by 
a  steamer,  Helen  Smith,  which  runs  up  Tull  Creek  to  TulFs  Landing.  These  means 
seem  to  suffice  for  the  present  needs  of  the  country.  From  what  I  saw  I  do  not  be- 
lieve the  business  would  support  a  steamer  on  North  West  River. 
Very  respectfully,  your  obedient  servant, 

J.  P.  White, 

AaaUtant  Engineer. 

Capt.   G.   J.   FlEBEGKR, 

Corpn  of  Engineers 
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PETITION  OF  CITIZENS  OF  MOYOCK,  KORTH  CAROIJXA. 

MOYOCK,  N.  C,  April  16,  ISOU 

Petition  for  improTement  of  North  West  River  and  branch  to  Hoyock,  N.  C. 

We  the  Tindorsi^ed,  shipping  our  produce  from  Hoyock  (formerly  called  Shingle 
Landing),  in  the  State  of  North  Carolina,  do  earnestly  petition  the  Goyemment  of 
the  United  States  to  make  such  appropriation  as  is  necessary  to  so  improve  North  West 
River  and  branch  to  Moyock  by  removing  bars,  obstructions,  and  straightening  st 
such  points  as  the  engineer  in  charge  deems  necessary,  so  that  boats  drawing  water 
to  the  depth  allowed  boats  plying  through  the  Albermarle  and  Chesapeake  Canii 
can  do  business  to  and  from  Moyock  without  danger,  and  thereby  giving  the  hi- 
habitants  of  this  section  such  transportation  as  will  benefit  them  and  encoun^ 
immigration. 

Business  done  at  this  point  during  last  year  approximately  was  as  follows:  100,000 
bushels  of  corn,  600  bales  of  cotton,  2,000  tons  of  other  farm  products. 

Merchandise,  tools,  fertilizers,  etc.,  amounting  in  value  to  $100,000  were  distributed 
from  Moyock. 

The  fEurming  lands  are  of  very  good  quality ;  oUmate  even  and  general  health 
above  the  average.    The  stream  that  we  ask  to  be  improved  was,  before  1860,  navi- 

fable,  so  that  vessels  loaded  which  sailed  direct  to  the  West  Indies  witii  staves, 
eadings,  etc 

Thomas  L.  Jarvis, 
(and  18  others). 

To  G.  J.  FlEBEGKR, 

Captain,  Corps  of  Engineers,  U,  8,  A, 


K15. 
PRELIMINARY  EXAMINATION  OF  WEST  NECK  RIVER,  TO  AND   BEYOND 

dozier's  bridge,  virginia. 

United  States  Engineer  Office, 

JSforfolky  Fa.,  March  13j  1891. 

General  :  I  have  the  honor  to  submit  the  following  report  with  maps* 
of  a  preliminary  examination  of  "West  Neck  Eiver,  to  and  beyond 
Dozier's  Bridge." 

This  river  is  a  tributary  of  the  North  Landing  and  rises  in  a  swamp 
north  of  Princess  Anne.  For  about  8  or  10  years  it  has  been  used 
for  flatboats  as  far  as  Owen's  Bridge,  but  the  upx)er  part  was  very 
crooked.  In  December,  1889,  and  January,  1890,  the  county  of  Prin- 
cess Anne  in  connection  with  Messrs.  Owen  and  Bennett  undertook 
to  dredge  a  cut-off  about  500  yards  long  to  straighten  some  of  the  worst 
bends,  and  allow  the  smaller  class  of  steamers  now  running  between 
Norfolk  and  theCurrituck  Sound  landings  to  run  as  far  as  Owen's  Bridge. 
On  account  of  want  of  funds,  this  work  was  never  satisfac^rily  com- 
pleted, and  these  steamers  can  only  occasionally  make  this  trip  during 
very  high  water.  A  small  steamer  about  37  feet  long,  the  Hope^  now 
makes  daily  trips  between  Owen's  Bridge  and  the  mouth  of  the  river, 
in  connection  with  one  of  the  lines  of  steamers  above  mentioned.  The 
amount  of  freight  shipped  from  Owen's  and  West  Neck  landings,  judging 
from  the  freight  receipts,  is  about  $50,000  a  year.  In  addition  to  the 
above  from  Owen's  Mill  are  shipped  about  2,000,000  shingles  and  500,000 
feet  of  lumber. 

*  Not  printed. 
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With  better  traiisportation  faeilities  these  amounts  would  undoubt- 
edly be  increased,  as  West  Keck  Kiver  affords  an  outlet  for  a  large  tract 
of  country,  which  has  no  other  convenient  lines  of  transportation  and 
has  very  poor  country  roads. 

I  therefore  consider  this  river  worthy  of  improvement  in  so  far  as  to 
admit  the  smaller  class  of  steamers  running  between  Currituck  Sound 
and  I^orfolk  as  far  as  Owen's  Bridge.  These  boats  are  not  over  100  feet 
long,  20  feet  wide,  and  have  a  draft  not  to  exceed  6  feet.  They  can  now 
run  within  one-half  mile  of  Owen's  Bridge,  and  in  this  distance  are  im- 
peded only  by  a  shoal  at  the  mouth  of  the  river  and  one  short  bend. 
The  upper  half  mile,  including  the  cut-off,  needs  widening,  and  the  turn- 
ing basin,  partly  dredged,  should  be  finished.  In  addition  to  the  above, 
some  logs  and  obstructions  will  need  removing. 

From  the  map  made  by  Mr.  White,  assistant  engineer,  and  a  personal 
examination,  the  cost  of  this  improvement  is  estimated  as  follows : 

Cu.  yds. 

Taming  basin,  about  120  by  120  feet  and  7  feet  deep '..    5,000 

Cut-off  widened  to  20  feet  bottom  width,  7  feet  deep,  600  yards  long 15, 000 

Bemoval  of  sharp  bends  and  shoal  at  mouth  of  river 5,000 

Total 25,000 

At  30  cents  per  cubic  yard $7,500 

Clearing  river  of  obstructions,  engineering,  and  contingencies 1, 500 

Total 9,000 

As  the  river  is  sluggish  and  not  subject  to  severe  freshets,  any  im- 
provement made  will  be  liable  to  little  deterioration. 

At  Owen^s  Landing  the  river  is  crossed  by  a  bridge  without  a  draw, 
and  above  this  is  simply  a  drain,  which  has  never  been  used  for  pur- 
poses of  navigation.  I  do  not,  therefore,  consider  the  river  above  Owen's 
Bridge  as  worthy  of  improvement. 

No  additional  survey  is  deemed  necessary  to  estimate  the  cost  of  this 
improvement. 

Very  respectfully,  your  obedient  servant, 

G.  J.  FlEBEGER, 

Captain,  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 

(Through  Ool.  William  P.  Craighill,  Corps  of  Engineers,  Division  En- 
gineer, Southeast  Division.) 

[First  indorsement.] 

U.  S.  Enoineee  Opfiob, 
Baltimore,  Md,,  March  16, 1891, 

Eespectfully  submitted  to  the  Chief  of  Engineers. 
Because  of  the  facts  and  reasons  set  forth  in  the  report  of  the  local 
mgineer.  West  Neck  Kiver  is  considered  worthy  of  improvement  to  the 
limited  extent  indicated  herein  as  high   as  Owen's  Bridge  but  not 
ligher, 

Wm.  p.  Craighill, 
Colonel,  Corps  of  Engineers, 
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BXFOBT  OF  MB.  J.  P.  WHITE,  ASSISTANT  ENGINEKB. 

N0UFOLK9  Va.,  Dectwber  6, 1890. 

Dear  Sir:  I  liave  the  honor  to  report  the  following  examination  of  West  Neek 
Creek  made  according  to  yonr  instmctions : 

Up  to  West  Neck  Bridge,  2  miles  from  its  month,  this  cret'khas  a  channel  depth  of 
6  to  8  feet.  The  channel  is  narrow  and  crooked  at  the  month,  hnt  light  vessels  enter 
readily^the  hottom  heiug  soft  mnd«  The  stream  is  somewhat  obstructed  by  sankes 
logs.    West  Neck  Bridge  has  a  draw  20  feet  wide,  wat^er  6  feet  deep. 

For  2  miles  above  West  Neck  Bridge  tht*  river  retains  its  depth,  but  narrows  down 
and  becomes  one  of  a  number  of  small  drains  through  the  surropnding  swamp.  From 
this  point  a  canal  has  been  cut  through  the  swamp  to  Owen's  Bridge.  It  is  abont  s 
half-mile  long;  30  feet  wide,  and  6  to  7  feet  deep. 

From  Owen's  Bridge  to  Dozier's  Bridge  is  about  1|  miles. 

The  creek  between  these  points  is  nothing  more  than  a  gum  swamp — ^mnd  and 
water  about  3  feet  deep  and  fall  of  large  trees. 

Hio  country  produces  garden  truck.  Most  merchandise  is  brought  by  wratef 
from  Norfolk.  Dozier's  Bridge  is  within  three-fourths  of  a  mile  of  I^incess  Anne. 
The  country  has  no  facilities  lor  transportation.  The  Hope  runs  up  the  river  as  far 
as  Owen's  Bpdge  and  does  about  $2oO  worth  of  business  a  month.  It  is  claimed 
that  merchandise  to  the  value  of  $50,000  is  carried  to  West  Neck  Brid^  each  yesr 
and  that  if  a  canal  were  cut  to  Dozier's  Bridge  the  trade  would  be  increased  by 
$50,000  at  least.  There  is  a  large  body  of  good  timber  around  the  head  of  the  creek. 
The  country  is  capable  of  high  agricultural  development,  producing  garden  truck 
earlier  than  that  around  Norfolk.  The  farmers  say  that  the  difficulty  in  getting 
fertilizers  is  a  hindrance  to  them. 

Most  respectfully,  your  obedient  servant, 

J.  P.  WniTE, 
AituUtnt  Engineer, 

Lieut.  G.  J.  FlEBEGER, 

Corps  of  Engineers,  U,  S.  A, 
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IMPROVEMENT  OF  STAUNTON  RIVER,  VIRGINIA,  OF  ROANOKE  RIVER, 
VIRGINIA  AND  NORTH  CAROLINA,  OF  CERTAIN  RIVERS  AND  WATER- 
WAYS IN  NORTH  CAROLINA,  AND  OF  BEAUFORT  HARBOR,  NORTH 
CAROLINA,  AND  GEORGETOWN  HARBOR  AND  WmYAW  BAY,  SOUTH 
CAROLINA. 


REPORT  OF  CAPTAIN  W.  H,  BIXBY,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  TEAR  ENDING  JUNE  SO,  1891,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1. 

2. 

3. 
4. 
5. 
6. 
7. 

8. 

9. 
10. 
11. 

12. 
13. 


14. 


Staunton  River,  Virginia. 

Roanoke  Riv.er,  Virginia  and  North 
Caroliiia.  * 

Pasauotank  River,  North  Carolina. 

Mackey  Creek,  North  Carolina. 

Ooracoke  Inlet,  North  Carolina. 

Fishing  Creek,  North  Carolina. 

Pamlico  and  Tar  Rivers,  North  Caro- 
lina. 

Contentnia  Creek,  North  Carolina. 

Trent  River,  North  Carolina. 

Neuse  River,  N<n:th  Carolina. 

Inland  water-way  between  New 
Berne  and  Beaufort,  North  Carolina. 

Harbor  at  Beaufort,  North  Carolina. 

Inland  water-way  between  Beaufort 
Harbor  and  New  River,  North  Caro- 
lina. 

Water-way  between  New  River  and 
Swansboro,  North  Carolina. 


15.  New  River,  North  Carolina. 

16.  North  East  (Capo  Fear)  River,  North 

Carolina. 

17.  Black  River,  North  Carolina. 

18.  Cape  Fear  River,    North   Carolina, 

above  Wilmington. 

19.  Cape  Fear  l^ver,  North  Carolina,  at 

and  below  Wilmington. 

20.  Lockwood's  Folly  River,  North  Caro- 

lina. 

21.  Yadkin  River,  North  Carolina. 

22.  Harbor  at  Georgetown,  South  Caro- 

lina. 

23.  Winyaw  Bay,  South  Carolina. 

24.  Removing  sunken  vessels  or  craft  ob- 

structing or  endangering  naviga- 
tion. 


EXAMINATIONS. 


25.  Water-way  from  Pungo  River  to  the 

town  of  SladesvUle,  North  Carolina. 

26.  Water-way  between  Pamlico   River 

and  Bay  River,  North  Carolina. 

27.  Drum  Inlet,  North  Carolina. 

28.  Harbor     of    Washington,     Pamlico 

River^  North  Carolina. 


29.  White  Oak   River,  North  Carolina, 

from  Roberts  Landing   to  Collins 
Crossing, 

30.  Black  River,   South  Carolina,  from 

Kingstree  to  its  mouth. 


United  States  Engineer  Office, 

Wilmington^  N.  C,  July  10^  1891. 

General:  I  have  the  honor  to  transmit  herewith  annual  reports  for 
the  fiscal  year  ending  June  30, 1891,  upon  the  works  of  river  and  harbor 
improvements  then  in  my  charge. 

Very  respectfully,  your  obedient  servant, 

W.  H.  BlXBY, 

Ccuptain^  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  S.  A. 
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L  I. 

IMPROVEMENT  OF  STAUNTON  RIVER,  VIRGINIA. 
HISTORY  OF  PAST  OPERATIONS. 

(1)  References  to  past  reports. — For  estimate  of  cost  of  improvement 
and  for  special  description  of  the  river  from  Pijj  River  down  to  Virginia 
Midland  Railroad  Bridge,  see  pages  1047  to  1052  of  Annnal  Report  tor 
1882  and  pages  827-to  829  of  Annual  Report  of  1883;  of  the  river  from 
Virginia  Midland  Railroad  down  to  Brook  Neal,  see  pages  1047  to  10i")2 
of  Annual  Report  for  1882;  and  of  the  river  from  Brook  J^eal  down  to 
Randolph  Station  (formerly  called  Roanoke)  on  the  Richmond  and  Dan- 
ville Railroad,  see  pages  622  to  624  of  Annual  Report  of  1879  and  pages 
781  to  787  of  Annual  Report  for  1880. 

For  maps  of  the  river  from  Pig  River  to  Virginia  Midland  Railroad, 
see  page  836  ot  Annual  Report  for  1888,  and  from  Brook  Neal  to  Ean- 
dolph,  see  page  786»of  Annual  Report  for  1880.  For  description  of  whole 
river  basin,  see  pages  702  to  707,  Part  I,  report  on  water  power  of  United 
States,  Department  of  Interior,  1885,  Mis.  Doc.  42,  Part  16,  Forty-sev- 
enth Congress,  second  session. 

(2)  Original  condition. — The  Staunton  River,  joining  the  dam  at 
Olarksville  to  form  the  Roanoke,  has,  with  its  tributaries,  a  total  lengtii 
of  about  200  miles,  and  a  drainage  area  of  about  3,450  square  miles. 

The  x)ortion  from  Pig  River  U)  the  Virginia  Midland  Railroad  was 
placed  under  Goverlimental  improvement  in  1882,  and  the  portion  from 
Brook  I^eal  to  Randolph  in  1879.  At  these  dates  the  upper  portion 
possessed  an  average  slope  of  4.3  feet  per  mile  and  a  general  channel 
depth  of  over  2  feet  at  ordinary  stages  of  water,  except  at  about  30 
rock  shoals,  where  it  was  only  0.4  feet,  and  the  lower  portion  possessed 
an  average  slope  of  1.2  feet  per  mile,  and  a  general  channel  depth  of  4 
to  5  feet  at  low  water,  except  at  about  18  rock  ledges  or  shoals,  where 
it  was  only  about  1  to  2  feet  at  low  water. 

The  upper  portion  was  then  navigated  by  8  bateaux  of  20  inches 
drafr,  carrying  each  about  12  tons ;  it  is  about  150  to  350  feet  wide, 
subject  to  freshets  of  from  20  to  30  feet  height. 

The  lower  portion  was  then  navigated  by  bateaux  at  all  times,  and  at 
mean  winter  water  by  1  steamer  of  14  inches  draft.  It  is  from  260  to 
600  feet  wide,  with  banks  12  to  22  feet  high,  and  subject  to  freshets  of 
from  30  to  43  feet  height. 

The  commerce  of  the  upper  portion  was  estimated  to  have  been  $40,000 
(6,000  tons)  per  year,  and  that  of  the  lower  portion  $100,000  (1,000  tons) 
X)er  year. 

(3)  Plan  of  improvement. — The  original  projects  of  1883  for  the  upper 
portion  and  of  1879  for  the  lower  portion,  as  modified  to  date,  propose  to 
secure  a  bateaux  channel  way  of  14  feet  breadth,  1 J  feet  depth  at  low  water 
for  23.5  miles  from  Pig  River  to  the  Virginia  ]^Iidland  Railroad,  and  of 
35  feet  breadth,  2  feet  depth^at  low  water,  and  of  not  over  10  feet  slope 
per  mile  for  31.5  miles  from  Brook  Keal  to  Randolph. 

The  total  final  cost  of  this  work  was  estimated  in  1888  at  $102,700 
($34,000  from  Pig  River  to  Virginia  Midland  Railroad,  $68,700  from 
Brook  Neal  to  Randolph). 

The  two  works  were  consolidated  in  1890. 

The  aggregate  amount  appropriated  for  these  projects  up  to  June  30, 
1891,  is  $52,500. 
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Fifty  thousand  two  hundred  dollars  more  is  needed  to  complete  the 
existing  projects. 

(4)  Eesults.—Uip  to  30th  June,  1890,  a  total  of  $44,314.53,  including 
outstanding  liabilities,  had  been  spent  in  all  upon  this  improvement, 
securing  the  proposed  navigation  lor  18  J  miles  above  the  Virginia  Mid- 
land Railroad  and  for  29.5  miles  of  the  middle  portion  of  the  distance 
between  Brook  Neal  and  Eandolph.    • 

The  improvement  has  not  yet  been  completed  far  enough  to  produce 
any  special  increase  of  commerce.  Such  results  can  not  be  expected  to 
any  great  extent  until  the  work  is  completed. 

The  navigation  of  this  river  is  not  reported  to  be  obstructed  by 
bridges  without  draws  ;  wherever  railroads  cross  over  this  river  their 
crossings  become  natural  shipping  points,  so  that  at  present  boats  do 
not  desire  to  pass  through  their  bridges. 

PRESENT  OPERATIONS. 

(5)  Work  of  past  year. — The  special  work  of  ,th^  year  is  as  follows  : 
Expenditures,  including  outstanding  liabilities,  $203.73  j  value  of 
United  States  plant,  $650. 

Prior  to  the  appropriation  of  September,  1890,  all  work  in  the  field 
was  susx)ended  for  want  of  funds.  From  30th  June,  1890,  to  10th  July, 
1890,  this  work  was  in  charge  of  S.  T.  Abort,  U.  8.  agent,  and  jBrom  10th 
July,  1890,  to  14th  November,  1890,  it  was  in  charge  of  Col.  P.  0.  Hains, 
Corps  of  Engineers. 

From  September,  1890,  to  June,  1891,  work  in  the  field  was  prevented 
by  high  water. 

Inspections  of  property  were  made  during  the  year. 

A  new  railroad  has  lately  been  finished  by  private  parties,  crossing 
the  river  near  Brook  Neal;  so  that  at  least  one  side  of  the  river  basin 
is  now  provided  with  good  transi)ortation  facilities,  ^sening  consider- 
ably the  need  of  river  transportation.  Otherwise  the  general  situation 
remains  about  the  same  as  at  the  commencement  of  the  year. 

The  latest  available  commercial  statistics,  those  of  the  year  ending 
3l8t  December,  1890,  are  herewith  appended,  showing  a  conmierce  of 
about  $31,400  (about  300  tons)  per  year. 

(6)  Recommendations  for  future  work. — The  shallow  draft,  rocky  bottom, 
steep  slope  at  ledges,  and  available  stages  of  water,  and  the  existence 
now  of  two  railro^s  near  the  main  shipping  points  of  the  river  basin, 
render  quite  doubtful  the  advantage  and  economy  of  further  improve- 
ment of  the  navigation  of  this  stream  at  the  present  time.  On  this 
account  it  is  recommended  that  no  further  appropriations  be  made  until 
after  further  special  examinations  of  the  results  of  past  work  and  the 
cost  and  prospective  benefits  of  any  future  work. 

Money  statement. 

July  1,  1890,  balance  unexpended - $185.47 

Amount  appropriated  by  act  approved  September  19, 1890 8, 000. 00 

8, 185. 47 
June  30,  1891,  amount  expended  during  the  fiscal  year 203. 73 

July  1,  1891,  balance  unexpended 7,981.74 

July  1, 1891,  outstanding  liabilities 34.74 

July  1,  1891,  balance  available 7,947.00 


S 


Amount  (estimated)  requires!  for  completion  of  existing  project 50, 200. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and^ 
harbor  acts  of  1866  and  1867. 

jf^G,  91 84 
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COMMERCIAL  STATISTICS. 

When  work  commenced  in  1879  the  navigation  of  the  river  above  Randolph  Station 
(formerly  Roanoke)  on  the  Richmond  and  Danville  Railroad  was  carried  on  hy  ligbtr 
draft  bateaux  or  pole  boats.  The  river  commerce  was  then  mostly  in  tobacco  and 
ores  and  is* now  estimated  to  have  then  been  about  $140,000. 

To-day  other  railroads  cross  the  river  and  most  of  the  river  valley^s  commerce 
goes  naturally  to  market  by  rail. 

The  improvement  has  not  yet  been  completed  far  enough  to  add  much  to  through 
facilities  of  navigation. 

The  present  commerce,  therefore,  remains  about  the  same  as  in  1879,  that  is,  nsnally 
about  $140,000;  but  it  naturally  varies  above  or  below  this  according  as  the  year  is 
good  or  bad  as  to  farm  crops.  With  favorable  crops  the  river  commerce  should 
amount  to  about  $200,000  (5,000  tons)  per  year. 

During  the  year  ending  Slst  December,  1890,  the  river  was  navigated  by  6  or  8 
bateaux  and  one  steamer  making  irregular  trips  during  about  8  months  of  the  bn»- 
iest  part  of  the  year.  However,  many  severe  freshets  washed  away  or  destroyed  the 
m&in  wheat  and  tobacco  crops  and  reduced  the  annual  river  commerce  to  about  one 
quarter  of  its  usual  amount. 

The  commerce  for  the  year  ending  3l8t  December,  1890;  is  estimated  as  follows : 


Class  of  goods. 


Tobaoeo 

Snmao 

GndsB  and  forac*^  ■  ■ . 
!Liunb«r  and  products 

Fertilizers 

Crennal  merchandise 

Total 


Exports.    Imports.  |    TotaL 


Tomiuige. 


$10,800 

150 

8,450 

1,000 

2,500 

500 

21,400 


$18,000 

150 

6,450 

1,000 

2,500 

18,500 

70 

8 

300 

IS 

100 

$18,000 

-JOO 

16,000 

31,400 

803 

Transportation  lines  established  durin<:;  year,  iiotie. 

The  above  statistics  are  based  mainly  upon  information  furnished  by  Mr.  H.  A. 
Moseley,  Randolph,  Va. 

The  commerce  at  p||sent  as  above  Hh<iwu  is  800  tons,  $31,400;  expended  on  improve- 
ment up  to  Slst  December,  1890,  $44,500. 


BIPROVKMENT  OF  ROANOKE  RIVER,  VIRGINIA  AND  NORTH  CAROLINA. 


HISTORY  OF  PAST  OPERATIONS. 

(1)  Reference  to  past  reports, — For  estimates  of  cost  of  improvement 
and  for  special  devscription  of  river  below  Weldon,  see  pages  726-733, 
Annual  Eeport  for  1872,  and  page  1022  of  Annual  Eeport  for  1884;  and 
for  map  of  river,  see  page  1110  of  Annual  Eeport  of  1890,  and  for  the 
river  above  Weldon,  see  page  lOGO,  Annual  Eeport  of  1882,  and  page 
960  of  Annual  Eeport  for  1887,  and  pages  1175-1179  of  Annual  Eeport 
of  1890. 

(2)  Original  condition. — The  Eoanoke  Eiver,  entering  into  the  Albe- 
marle Sound,  has  with  its  tributaries  a  total  length  of  about  400  miles 
and  a  drainage  area  of  9,200  square  miles  (2,050  of  which  are  situated 
below  the  contiuen(»e  of  its  two  main  tributaries,  the  Dan  and  Staunton). 

When  placed  under  governmental  improvement,  in  1872,  this  stream 
possessed  a  10-foot  dei)th  of  channel  from  its  mouth  62  miles  up  t^ 
Handlton,  thence  a  o-foot  depth  67  miles  further  to  Weldon  (aboat  o 
months  per  year),  this  channel  depth  being  reduced  during  the  lo^- 
water  season  to  10  feet  to  Hamilton  and  2  feet  to  Weldon.    Over  tlx« 
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whole  129  miles,  the  river  was  more  or  less  obstructed  by  snags,  fallen 
trees,  rocky  bars,  and  by  war  obstructions.  Its  commerce,  carried  by 
steamboat  navigation,  was  estimated  to  have  then  been  about 
$3,500,000. 

(3)  Plan  of  improvement. — The  original  projects  of  1872  as  since  con- 
tinued to  date  contemplated  the  removal  of  the  war  blockades,  a  few 
rocky  bars,  and  all  sunken  logs,  snags,  floating  and  other  obstructions, 
and  the  contraction  of  the  channel  way  by  jetties  so  as  to  assure  during 
the  entire  year  an  unobstructed  10-foot  navigation  up  tb  Hamilton,  and 
5-foot  navigation  up  to  Welden.  A  personal  examination  of  the  river 
in  1888  revealed  the  agricultural  riclmess  of  the  whole  river  basin,  its 
need  of  free  transportation  facilities,  and  the  worthiness  of  the  improve- 
ment below  Weldon. 

The  total  final  cost  of  this  work  below  Weldon  was  estimated  in  1872 
at  $269,000  for  a  steamboat  channel  of  5  feet  depth  at  low  water. 

The  aggregate  amount  appropriated  for  these  projects  up  to  June  30, 
1891,  is  $138,000. 

The  foiids  now  on  hand  will  be  nearly  aU  used  up  before  new  appro- 
priations can  become  available. 

(4)  Results.— Ui^  to  June  30,  1890,  a  total  of  $102,034.82,  including 
outstanding  liabilities,  had  been  spent,  in  all,  upon  tnis  improvement, 
giving  a  moderately  well  cleared  channel  over  the  entire  length  of  the 
river,  allowing  a  10-foot  navigation  62  miles  to  Hamilton,  and  a  fairly 
weD  cleared  5-foot  navigation  67  miles  further  to  Weldon  aU  the  year, 
at  ordinarily  low  water. 

Fifteen  steamboats  were  then  running  on  the  river,  and  the  river 
commerce  had  increased  up  to  (in  poor  years)  about  $5,000,000,  and  (in 
good  years)  about  $14,000,000,  of  goods  transported  per  year,  showing 
that  each  dollar  once  spent  on  this  improvement  has  been  accompanied 
by  the  development  of  about  from  $50  to  $140  of  annual  commerce. 

The  navigation  of  this  river  was  not  obstructed  by  bridges  without 
draws. 

PRESENT  OPERATIONS. 

(5)  WorJe  of  past  year. — ^The  special  work  of  the  year  is  as  follows: 
Expenditures,  including  outstanding  liabilities,  $17,005,555  value  of 
United  States  plant,  $7,350. 

During  the  year  two  United  States  steam  hoisters,  one  small  steam 
launch,  two  small  floating  hand-winches  and  other  plant  were  in  use 
(one  of  the  bolster  engines  having  been  borrowed  fr^om  theNeuse  Kiver 
works). 

Owing  to  the  difficulty  and  expense  of  properly  specifying  it  before- 
hand and  measuring  it  afterward,  all  work  was,  for  advantage  and 
economy,  done  by  hired  labor  and  purchase  of  materials  in  open  market. 

Prior  to  March,  1890,  the  projecting  rock  bottom  of  the  river  at  Wel- 
don and  Halifax  had  been  blasted  and  loosened  up  enough  to  insure. a 
channel  of  100  feet  width  and  4  feet  depth  at  Weldon,  and  60  feet  width 
and  3  feet  depth  at  Halifax,  at  low  water;  but  the  loosened  rock  still 
remains  unremoved  awaiting  a  stage  of  low  water  advantageous  to  such 
work. 

From  1st  July  to  19th  July,  1890,  one  dredge,  the  Nannie,  hired  under 
agreement  dated  September  2, 1889,  from  Joseph  Baker,  of  Berkley,  Va., 
ha«  been  at  work  on  the  obstructions  in  the  river. 

This  dredge  worked  at  Big  Eocky  Bar  (95  miles  above  the  river 
mouth)  from  1st  July  to  3d  July,  1890,  completing  work  at  this  point. 

The  material  removed,  consisting  of  sand,  coarse  gravel,  and  bowl- 
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ders,  has  beeu  deposited  on  both  banks  of  the  cnt,  which  was  138  feet 
wide  and  5  feet  deep  at  dead  low  water. 

This  dredge  also  worked  at  Shad  Island  B^id  (30  miles  above  the  river 
mouth)  from  July  4  to  July  19,  1890,  removing  3,030  cubic  yards  of 
inud  and  clay  from  333  linear  feet  of  cutting  23  feet  wide  and  7  feet 
deep  below  the  surface  of  the  ground,  commencing  at  the  downstream 
end  of  the  proposed  cut  (see  map,  page  1,110  of  Annual  Report  of  1890). 
Work  was  then  postponed  to  await  full  cession  of  rights  of  way  across 
the  bend  to  be  secured  and  donated  by  the  owners  of  the  river  steam- 
boat lines. 

Bank  trimming  and  the  removal  of  the  worst  obstructions  from  the 
river  channel  have  been  carried  on  where  most  needed  over  the  entire 
length  of  the  river  below  Weldon;  and  the  channel  is  now  well  cleared. 

During  the  year  there  were  removed —  J 

From  the  bankB : 

Trees  cut  and  piQled  back 2, 939 

Trees  trimmed ^ -• 56 

Cords  of  brush  cut 39 

From  the  channel: 

Large  snags 5,901 

Logs 28 

Stumps 602 

Cords  small  snags 110 

The  Eoanoke  Kiver  launch  yellj  having  been  disabled  by  a  snag  in 
July,  1890,  the  launch  S,  O.  Wright,  borrowed  from  the  upper  Cape 
Fear  Biver,  was  used  in  her  place  a  large  part  of  the  year.  Meanwhile 
the  Nell  was  rebuilt,  being  completed  in  June,  1891. 

In  July  and  October,  1890,  by  Asssista-nt  Engineer  Charles  Hum- 
phreys and  steam  launch  JET.  (?.  Wright  (borrowed  from  Cax>e  Fear 
Eiver),  mile  posts  were  established  over  the  entire  length  of  river,  to 
serve  as  points  of  reference  in  reporting  obstructions  and  laying  out 
ftiture  work;  and  minor  surveys  were  made  at  Burgwyn  Shoal  fl09 
miles  above  mouth  of  river)  and  at  Bell  Bar  (113  miles  above  mouth  of 
river)  with  reference  to  future  dredging. 

Six  water-gauge  records  were  kept  during  the  year. 

Insi)ection8  of  property  and  progress  of  work  were  made  during  the 
year. 

Work  during  the  year  has  been  considerably  interfered  with  by  un- 
usually and  excessively  high  water. 

The  work  of  this  improvement  during  the  year  was  well  and  effi- 
ciently carried  on  under  the  immediate  supervision  of  Overseer  Charles 
Schuster,  whose  report  is  herewith  appended. 

The  work  of  the  past  year  has  much  improved  the  navigable  condi- 
tion of  the  river  over  its  entiie  length  and  the  \jommerce  is  steadily 
increasing. 

The  dredged  channels  at  Big  and  Little  Eocky  bars  now  permit 
steamers  drawing  5  feet  to  ascend  the  river  to  Weldon  at  ordinary  low 
water.  The  worst  obstructions  have  been  removed  from  the  channel, 
and  the  removal  of  overhanging  trees,  brush,  etc.,  has  much  facilitated 
the  passage  of  the  worst  bends  on  the  river. 

Late  work  upon  the  various  bars  of  the  river  has  been  so  much  less 
expensive  than  anticipated,  that  it  is  probable  a  single  further  appro- 
priation of  $40,000  will  complete  all  work  at  ])resent  advantageous  on 
this  river;  but  definite  statements  on  this  subject  should  await  the  re- 
sult of  further  surveys  and  examinations  during  the  next  low- water 
season. 

Otherwise  the  situation  remains  about  the  same  as  at  the  beginning 
of  the  fiscal  year. 
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The  latest  reliable  commercial  statistics,  those  for  the  year  endiug 
December  31, 1890,  are  herewith  appended,  showing  a  commerce  of 
$4,193,130  per  year  (about  182,700  tons). 

(6)  Beoammendatiofis  far  future  worlc. — ^It  is  recommended  that  this 
improvement  be  completed  in  accordance  with  the  original  projects,  so 
as  to  secure  a  thoroughly  cleared  10-foot  navigation  up  to  Hamilton, 
and  a  similar  5-foot  navigation  to  Weldon,  during  the  entire  year,  at  a 
total  expense  of  $131^000,  if  necessary,  in  addition  to  the  fiitids  avail- 
able June  30, 1891;  this  amount  to  be  appropriated  in  yearly  install- 
ments of  as  much  as  $60,000  each.  Smaller  yearly  appropriations,  in- 
volving the  alternate  disorganization  and  reorganization  of  working 
parties,  damage  to  unfinished  work,  extra  superintendence,  and  the  de- 
terioration of  plant  may  increase  the  cost  of  the  work  by  from  $2,000 
to  $6,000  per  appropriation.  Further  improvement,  so  as  to  extend  the 
navigation  above  Weldon,  or  so  as  to  increase  the  depth  of  water  or 
lengm  of  time  of  such  navigation  below  Weldon,  is  not  recconmended 
at  present. 

After  the  improvement  is  finished,  its  proper  maintenance  may  cost 
from  $2,000  to  $6,000  per  year. 

This  river  is  in  the  coUection  district  of  Albemarle,  and  the  nearest  port  of  entry 
is  Edenton,  N.  C.    The  nearest  light-house  is  the  Roanoke  Kiver  Light. 

Money  statement 

Jnly  1, 1890|  balance  unexpended $12;  536.22 

Amount  appropriated  by  act  approved  September  19, 1890 25, 000.00 

37, 536. 22 
June  90, 1891,  amount  expended  during  fiscal  year 17, 552. 23 

« 

July  1,1891,  balance  unexpended 19,983.99 

July  1, 1891,  outstanding  liabilities 1,024.36 

July  1, 1891,  balance  available 18,959.63 

(Amount  (estimated)  required  for  completion  of  existing  project 131,000.00 

<  Amount  that  can  be  pron tably  expended  in  fiscal  year  endmg  June  30, 18^   60, 000. 00 
(  Submitted  in  oompuonce  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


report  of  mr.  charles  schuster,  overseer. 

United  States  Engineer  Office, 

Scotland,  Neclc,  N,  C,  June  SO,  1891. 

Captain  :  I  have  the  honor  to  make  the  following  report  of  operations  upon  the  im- 
provement of  the  Koanoke  £iver,  North  Carolina,  during  the  past  fiscal  year : 

Detailed  surveys  were  made  of  Burgwyn  Shoal  and  Bell  Bar,  109  to  113  miles 
above  the  mouth  of  the  river;  and  mileposts  set  from  river  month  to  Weldon  by 
Mr.  Charles  Humphreys,  assistant  engineer  with  U.  S.  Steamer  General  Wright  and 
crew,  July  28  to  October,  1890. 

Dredging  was  finished  at  Big  Bocky  Bar  July  3,  1890,  and  during  July,  1890,  672 
cubic  yards  of  mud  and  sand  were  removed.  This  completes  the  ^annel  through 
Big  Booky  Bar  for  its  entire  length  138  feet  wide  and  5.5  feet  deep  at  dead  low 
water.    (For  details  see  final  report  on  this  work). 

After  finishing  the  work  of  dredging  at  Big  Rocky  Bar  the  dredge  was  removed  to 
Shad  Island  Bend,  and  started  work  on  first  cut  of  proposed  channel  there  July  8, 
1890.  One  cut  was  made  7  feet  deep  below  the  general  surface  of  the  bank  23  feet 
wide  and  333  feet  long,  3,030  cubic  yards  of  mud  were  dredged  and  thrown  on  bank. 
This  work  was  stopp^  July  21,  1890,  to  wait  cession  of  right  of  way,  and  the  hired 
dredge  and  other  plant  were  delivered  to  Joseph  Baker,  owner,  at  Plymouth.  N.  C, 
July  25,  1890. 


1334      REPORT   OF   THE   CHIEF   OF   ENGIXEERS,  U.  S.  ARMY. 

Tho  Biinjj^iiijLj  lias  l»ron  ilmii»  durinj?  Hie  past  yonT  on  the  river  bolow  Bijur  Rorky 
Bar  at  hucIi  placets  as  required  immediate  action,  owing  to  sliding  banks  or  single 
trees  falling  in  river.  The  upjier  riyer,  from  Weldon  to  102d  milepost,  has  been 
thoronghly  cleared  of  all  snags  to  a  depth  of  5  feet  below  dead  low  water  and  the 
i^oil  natural  width  of  channeL  In  all,  the  following  obstructions  have  been  remoTed 
from  the  liver  channel: 

Large  snags 6,901 

Logs 28 

Stnmps 602 

Small  snags  (cords) .' 110 

Piles  pulled  up 40 

Bank  trimming  has  been  done  during  the  past  fiscal  year  where  necessary  from 
Edwards  Ferry  to  James  ville:  distance  84  miles. 

This  completes  the  work  of  bank  trimming  on  the  entire  river,  except  at  such 
places  and  bends  where  the  current  is  eroding  the  bank  and  undermining  the  trees. 

The  following  obstructions  were  removed  from  the  banks ; 

Trees  cut  and  hauled  back 2,939 

Trees  trimpied - 56 

Brush  cut  (cords) 39 

Crauge  observations  was  taken  daUy  during  the  past  year  at  Weldon,  Norfleet 
Ferry,  and  JamesviUe,  and  since  February  1^  1891,  at  Hamilton,  Williamston,  and 
Plymouth.    The  plant  employed  on  this  river  is  valued  at  $7,350. 

United  States  steam  launch  XelL  while  on  her  way  from  Plymouth  to  Norfleet  Ferry, 
struck  a  submerged  snag,  which  Knocked  a  plank  o£f  her  bottom  8  feet  long.  The 
boat  sank  in  about  30  feet  of  water  near  Poplar  Point  on  26th  July,  1890.  Sie  was 
raised  August  27  to  29,  but  owing  to  the  rottenness  of  the  old  hull,  a  new  hull  was 
built  and  a  new  engine  bought,  at  a  total  cost  of  $897.64. 

After  the  detailed  surveys  of  Burgwyn  Shoal  and  Bells  Bar  were  finished  the  U. 
S.  steam  launch  General  Wright  was  kept  on  Roanoke  River  until  January  10,  1891, 
when  she  towed  bolster  Roanoke  from  Roanoke  River  to  Pasquotank  River,  and  was 
sent  from  there  to  New  Berne,  N.  C,  and  delivered  to  Superintendent  Ransom. 

Holster  Roanoke  was  used  on  Pasqnotank  River,  North  Carolina,  from  January  10 
to  AprU  25,  1891. 

Yery  respectfrilly,  your  obedient  servant, 

Chab.  Schuster, 

Overseer. 

Capt.  W.  H.  BiXBY, 

Corps  of  Engineers,  U.  8.  A, 


COMMERCIAL  STATISTICS. 

When  work  commenced  in  1872  the  river  was  badly  obstructed  by  leaning  trees, 
snags,  rocky  bars,  and  war  obstructions. 

Its  commerce  is  estimated  to  have  then  been  $3,500,000  of  goods  transported  per  year. 

Eight  large  steamers  of  6  to  9  feet  draft  are  now  constantly  used  and  5  others  make 
irregular  trips  on  the  lower  part  of  the  river,  and  1  light-draft  steamer  makes  2 
trips  per  week  on  tlie  upper  river  to  within  a  few  miles  of  Weldon.  Two  new  land- 
lugs  have  been  establlKhed  on  the  upper  part  of  the  river,  one  at  Haliax  and  one  4 
miles  below  Weldon.  This  is  the  first  time  since  1860  that  navigation  has  been  avail- 
able higher  than  a  point  14  miles  below  Weldon. 

The  present  rates  of  freight  are  very  much  lower  than  in  1872,  and  river  marine 
insurance  is  now  very  small. 

£ach  dollar  so  far  spent  upon  this  improvement  has-been  accompanied  by  the  de- 
velopment of  about  $5.00  of  annual  commerce. 

The  lumber  business  has  greatly  increased  during  the  past  year,  several  new  mills 
have  been  established,  and  a  large  cross-tie  and  shmgle  trade  worked  up. 
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The  commerce  for  the  year  ending  Slst  December,  1890,  is  estimated  as  follows : 


ClaAs  of  goods. 


Cotton  and  prodacts. 

ToUwoo 

Mce 


Gndns  ftnd  forase 

T^^cfteblet  and  truck . . . 
LiTe  atook  and  prodnots 

Ifiah,  oyators.  etc 

Naralatoraa 

Lumber  and  producta . . . 

Coal  and  minerals  .L 

Fertfliaera 

ICaohinevy....... 

General  merohiand^ 


TMal 


Kxporta. 


$1. 


182, 600 

7,600 

7,000 

71,600 

12,400 

6.500 

52. 980 

3,000 

711,  250 


3,000 

1,200 

285,700 


Imporis. 


$8,200 

io.'aoo 


2,570 
11,600 


500 

88,640 

32,500 

1, 685, 000 

600 


2,346,630  11,846,500 


Total. 


$1,182,600 

15,800 

7,000 

88,400 

12,400 

0,070 

64,680 

3,000 

711,250 

500 

91,640 

33,700 

1,070,700 

600 


Tonnage. 


I>ecrea06  « ver  laa  t  y  ear 

Tranaportatlon  Iniea  eatabliahed  during  year,  none. 


702,870 


6,560 

•     25 

76 

2,300 

3,800 

80 

870 

210 

154,350 

00 

2,200 

130 

12,000 

20 


4,103,130  I      182,700 


23,000 


The  frbove  statistics  are  based  mainly  upon  reports  of  Overseer  Charles  Schuster. 
made  after  much  correspondence  and  conversation  with  steamboat  captains  ana 
agents,  oustom-house  omcials,  and  promimeut  shippers  and  merchants. 


The  commerce  at  present,  as  above  shown,  is 

The  commerce  before  the  improvement  began  was 

The  development  of  commerce  since  the  beginniii|;;  of  the  improvcraent  is 

Expended  on  improvement  up  to  31st  December,  1890 

Tbfi  development  of  annual  commerce  for  every  dollar  spent  on  the  improvement  is 


Amount. 


$4, 103, 130 

3,500,000 

69:{.  130 

113, 000 

5 


Tons. 


182.700 

150,000 

32,700 


L3. 

IMPROVEMENT  OF  PASQUOTANK  RIVER,  NORTH  CAROLINA. 


HISTORY   OF  PAST  OPERATIONS. 


(1)  References  to  past  reports. — For  special  description  of  river  see 
pages  1,135-1,137  of  Annual  Report  for  1889.  (For  map  of  the  river  see 
end  of  present  report.) 

(2)  Original  condition. — Pasquotank  River  has  a  total  length  of  about 
51  miles  and  a  drainage  area  of  about  200  square  miles,  emptying  into 
Albemarle  Sound.  It  forms  a  part  of  an  important  canal  and  river 
route  from  Norfolk  to  Albemarle  and  Pamlico  sounds. 

When  placed  under  governmental  improvement  in  1890,  this  stream 
possessed  a  fairly  cleared  9-foot  navigation  upward  31  miles  to  the 
lower  mouth  of  Turner's  Out;  thence  a  poorly  cleared  5-foot  navigation 
upward  5  miles  to  the  upper  end  of  Turner's  Cut;  thence  a  badly  ob- 
Btructed  3  to  4  foot  navigation  for  flats  and  narrow  barges  upward  6 
miles  to  Lebanon  Bridge.  Its  commerce  was  then  estimated  at  about 
$900,000  or  about  150,000  tons,  being  carried  on  by  barges,  schooners, 
and  steamers  which  made  trips  over  the  route  during  high  water. 

(3)  Plan  of  improvement. — The  original  project  of  1889,  as  continued 
to  date,  assumed  that  9  feet  drftft  could  be  carried  from  Albemarle 
Bound  to  tlie  lower  end  of  Turner's  Cut,  and  proposed  to  secure  a 
well-cleared  5-foot  navigation  5  miles  farther,  between  the  ends  of  Tur- 
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net's  Cut  foe  the  use  of  caiiaJ  boat«,  and  to  thoroughly  clean  out  the 
river  to  its  tcJl  natural  width  and  depth  for  the  next  6  miles  tor  the  use 
of  flats  and  barges. 

The  total  flnsS  cost  of  such  work  was  estimated  in  1889  to  be  $9,000. 

The  aggregate  amount  appropriated  for  this  project  up  to  the  30th  of 
June  1891y  is  $3,000. 

The  tandA  now  on  hand  will  be  exhausted  before  new  appropriatioDB 
can  become  available. 

'  (4)  Besult8.—Up  to  the  30th  of  June,  1890,  no  fdnds  had  been  vot«d 
and  no  work  done.    !No  results  can  be  expected  before  1892. 

The  navigation  is  not  obstructed  by  bridges  within  the  42  miles  under 
improv^oient. 

PRESENT  OPERATIONS. 

^6)  Work  of  the  past  year. — ^The  special  work  of  the  past  year  is  as 
follows :  En>enditures,  including  outstanding  liabilities,  $2,340.28  -j  value 
of  United  States  plant,  nothing. 

Project  for  this  improvement  was  approved  in  October,  1890;  aQ  the 
funds  to  be  spent  for  snagging  and  bank  trimming,  including  the  cut- 
ting away  of  projecting  points  of  bank  at  sharp  bends  of  river,  water- 
gauge  observations,  surveys,  occasional  blasting,  and  office  and  minor 
work. 

During  the  working  season  one  bolster  and  the  necessary  flats,  tools, 
eto.,  were  at  work. 

Owing  to  its  variable  features,  and  the  difficulty  of  properly  specifying 
it  beforehand  and  inspecting  it  afterward,  all  work  was,  for  advantage 
and  economy,  allowably  done  by  hired  labor  and  the  purchase  of  ma- 
terials in  open  market. 

Between  January  and  April,  1891,  and  from  the  6  miles  of  river 
between  the  ends  of  Turner's  Cut,  471  large  snags,  342  sunken  logs,  801 
stumps,  9  cords  of  small  snags,  and  one  old  wreck  were  removed  from 
the  channel,  and  65  overhanging  trees  were  cut  and  pulled  back  from 
the  river  banks,  leaving  a  fairly  well-cleared  channel  of  60  feet  width 
and  about  5  feet  depth  over  the  entire  distance. 

Further  work  was  stopped  in  April  by  the  near  exhaustion  of  funds; 
a  small  amount  being  reserved  for  contingencies. 

A  minor  survey  of  this  part  of  the  river  was  made  in  April. 

One  water  gauge  was  kept  during  the  year. 

The  work  of  this  improvement  was  well  and  efficiently  carried  on  dur- 
ing the  year  under  the  unmediate  supervision  of  Overseer  Charles 
Schuster,  whose  report  is  herewith  appended. 

As  a  result  of  the  year's  work,  canal  baages  and  one  line  of  steamers 
make  regular  trips  jfrom  Elizabeth  City  (near  mouth  of  river)  to  Norfolk 
at  all  stages  of  water.  Otherwise  the  situation  remains  about  the  same 
as  at  the  beginning  of  the  fiscal  year. 

The  latest  reliable  ex^mmercial  statistics,  those  for  the  year  ending 
December  31, 1890,  are  hereto  appended,  showing  a  commerce  of  about 
$900,000  (about  150,000  tons)  per  year. 

(6)  Recommendations  for  fnture  tcorJc. — ^It  is  recommended  that  this 
improvement  be  completed  in  accordance  with  the  original  x>roject,  so 
as  to  secure  a  thoroughly  cleared  9-foot  navigation  to  tlie  lower  end  of 
Turner's  Cut,  and  thence  a  similar  5-foot  navigation  to  tlie  upper  end  of 
this  cut,  and  thence  a  thoroughly  cleared  channel  of  natural  width  and 
depth  6  miles  farther  to  Lebanon  Bridge,  at  a  total  expense  of  $6,000 
in  addition  to  the  funds  available  30th  of  June,  1891 5  thin  amount  to  be 
appropriated  in  a  single  sum.    Smaller  yearly  appropriations,  involving 
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the  alternate  disorgauization  and  reorganization  of  working  parties^ 
damage  to  unfinish^  wort,  extra  superintendence,  and  the  deteriora- 
tion of  plant,  may  increase  the  cost  of  the  work  by  from  $1^500  to 
$2,600  per  appropriation.  Further  improvement  to  increase  the  depths 
or  extent  of  river  to  be  improved  is  not  recommended  at  present. 

After  the  improvement  is  finished  its  proper  maintenance  may  cost 
from  |H,000  to  $2,000  per  year. 

This  river  is  in  the  collection  district  of  Albemarle,  and  the  nearest  port  of  entry 
uEdenton,  N.  C. 

Money  statement 

Amoimt  appropriated  by  act  approved  September  19,  1890 $S,  000. 00 

June  30, 1891;  amount  expended  dturing  fiscal  year 2,277.70 

July  1, 1891,  balance  nnexpended 722.30 

July  1,1891,  outstanding  UabiUties 62.58 

July  1, 1891,  balance  available 659.72 

i Amoimt  (estimated)  required  for  completion  of  existing  project 6, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1893  6, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
baibor  acts  of  1866  and  1867. 


RSPOBT  OF  MR.   CHABLKS  SCHUSTRR,  OVKRSEBR. 

United  States  Engineer  Office, 

Scotlnnd  Keck,  N.  C\,  June  30,  1891, 

Captain  :  I  have  the  honor  to  submit  the  following  report  of  work  done  under  my 
charge  on  the  Upper  Pasquotank  Kiver  and  Moccasin  Track,  North  Carolina : 

Under  your  orders  dated  December  29, 1890,  $2,200  were  authorized  to  be  expended 
on  this  work  in  the  following  maimer : 

Moccasin  Track  to  be  cleared  to  its  fall  natural  width,  not  to  exceed  60  feet.  After- 
ward the  remaining  funds  to  be  spent  in  securing,  as  far  as  possible,  a  similar  chan- 
nel way  on  the  rest  of  the  river  between  the.ends  of  Turners  Cut. 

After  a  preliminary  survey  of  the  proposed  field  of  operation  the  necessary  plant, 
consisting  of  one  hoister,  one  flat^  tools,  rope,  etc.,  was  towed  from  Roanoke  River, 
North  Carolina,  to  Pasquotank  River  by  United  States  steamer  JET.  G.  Wright,  Janu- 
^  10  to  16,  and  the  work  of  clearing  the  channel  at  Moccasin  Track  was  started 
January  18, 1891. 

The  following  obstructions  were  removed :  471  large  snaffs,  342  sunken  logs,  801 
stumps,  9  cords  of  small  snags,  65  overhanging  trees  cut  ana  hauled  back,  and  one 
wreck  removed. 

The  extraordinary  lar^e  dimensions  of  the  stumps  removed  necessitated  the  liberal 
nse  of  explosives.  Eisnt  hundred  and  siity-five  pounds  of  rackarock  have  been 
Qsed  for  tne  228  blasts  fired,  and  the  almost  constant  use  of  tlie  grappling  hook  was 
necessary  to  remove  the  roots  and  fragments  from  the  river  bottom,  but  owing  to 
the  loose,  peaty,  and  sandy  bottom  the  work  of  hoisting  was  comparatively  easy. 

Peter  A.  Nelson,  suboverseer,  who  was  in  immediate  charge  of  the  work,  is  to  be 
complimented  on  the  practical  judgment  used  and  efficient  services  rendered. 

The  actual  work  in  field  was  closed  for  lack  of  funds  April  16,  1891,  and  the 
hoister  started  for  Roanoke  River  under  her  own  steam  by  means  of  side  wheels,  and 
after  stopping  at  Elizabeth  City  and  Edenton  for  coal,  arrived  at  Edwards  Ferry, 
Roanoke  River,  April  25,  1891. 

Gauge  observations  have  been  taken  daily  since  February  1, 1891.J 

A  detailed  survey  of  Moccasin  Track  was  made  in  A^ril,  1891.  A  further  appro- 
priation, of  $12,000  is  needed  to  complete  work  on  this  river;  this  amount  to  be  dis- 
tributed as  follows :  For  dredging  a  channel  50  feet  wide  and  10  feet  deep  through 
Moccasin  Track,  $6,000 ;  to  remove  snags,  stumps,  and  overhanging  trees  from  chan- 
nel of  Pas<juotank  River  from  juncture  of  Moccasin  Track  and  Pasquotank  River  to 
Bight's  Bridge,  3i  miles,  $2,000 ;  and  to  remove  snags,  stumps,  and  overhanging  trees 
from  channel  of  Pasquotank  River  from  Richardsou^s  Mill  Race  (1^  miles  above  lower 
mouth  of  Turners  Cut)  to  6  miles  below  Turners  Cut,  $4,000. 
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The  resalt  of  the  work  done  is  that  canal  barges  now  pass  direct  from  NorfoUCf 
Va.,  to  Elizabeth  City,  N.  C,  and  already  a  steamer  60  feet  long  by  13  feet  wideii 
making  semiweekly  trips  between  the  places  Utimed. 

The  ex{>enses  were : 

For  towage $5.10 

For  channel  work 2,108.43 

For  bank  work ILW 

Total 2,120.2S 

Amonnt  authorized 2,200.00 

Balanceon  hand 79.79 

Very  respectftilly,  yonr  obedient  servant, 

Chas.  Schuster, 

Ovtnmr. 

jCapt,  W.  H.  BiXBT, 

Carp9  of  Mn^neers,  U,  8.  A* 


COMMERCIAL  STATISTICS. 

This  improYement  was  not  commenced  before  the  31st  December,  1890.  At  tkat 
time  the  annual  commerce  was  estimated  at  abont  $900,000,  passing  up  the  river  from 
Elizabeth  City  to  the  Dismal  Swamp  Canal  and  Norfolk. 

Theportion  of  the  river  under  imj^rovement  forms  a  part  of  the  present  boat  route 
from  Elizabeth  City  to  Norfolk,  avoiding  the  bad  ahoalis  of  the  southern  extension  of 
the  canal. 

The  present  actual  annual  oommeroe  remains  the  same  as  in  December,  1890,  the 
actual  improvement  of  this  waterway  being  only  just  commeuced.  Two  lines  of 
steamers  make  regular  trips  over  the  iiver  from  Elizabeth  City  to  Norfolk,  Va. 

l^e  commerce  for  the  year  ending  31st  December,  1890,  is  estimated  as  follows: 


Class  of  goods. 


Cotton  and  prodncts ^. 

Tobacco 

Bic6 


Grains  and  forage 

Vegetables  and  track. . . 
Live  stock  and  products 

Fish,  oysters,  Sec 

l^ml  stores 

Lumber  and  prodacts... 

Coal  and  minerals 

Fertilisers 

General  merohaBdise — 
Sundries 


Total... 


Exports. 


$41, 115 


1,100 

26.  »75 

940 

4.600 

256,820 

750 

457,700 


790,000 


Imports. 


$2,000 


6,000 


5,500 
4.040  > 
87,900 
4,500 


Total. 


$41, 115  > 

2,000 

1,100 

32,975 

940 

4.600 

256.820 

750 

457, 700 

5,500 

4,040 

87,960 

4,500 


110.000  ,    900,000 


ToBiisge. 


5 

40 

1.39 

19 

75 

8.9M 

9 

140,000 

900 

80O 
41 


150,001 


Gain  over  last  year,  nothing. 

Transportation' lines  established  diirinpj  year,  none. 

The  work  of  improvements  did  not  commence  until  1891. 

The  above  statistics  are  based  mainly  upon  renorts  of  Capt.  "W.  H.  Bixby,  mad* 
after  mnch  correspondence  and  conversation  with  steamboat  captains  and  agents, 
custom-house  officials,  and  prominent  shippers  and  merchants. 

The  commerce  at  present,  as  above  shown,  is  150,000  tons,  $900,000;  expended  on 
improvement  up  to  Slst  December,  1890,  $170. 
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Lr    4. 

IMPROVEMENT  OF  MACKEY  CJREEK,  NORTH  CAROLINA. 
HISTORY  OF  PAST  OPERATIONS. 

(1)  Beferences  to  'past  reports. — ^For  special  description  of  this  water 
way  see  pages  1137-1139  of  Annual  Eeport  for  1889.  (For  map  of  por- 
tion improved  see  end  of  the  present  report.) 

(2)  Original  condition. — Mackey  Creek  has  a  total  length  of  about  20 
miles  and  a  drainage  basin  of  about  100  square  miles.  The  portion  under 
improvement  is  its  mouth  where  it  empties  into  Albemarle  Sound. 

When  placed  under  governmental  improvement  in  1890  the  lower 
half  mile  of  this  stream  formed  a  fine  harborage  for  boats  of  12  feet 
iepth,  and  was  utilized  as  a  railroad  terminus  for  the  country  between 
Albemarle  and  Pamlico  Sounds.  The  exit  from  the  creek  across  its 
bar  was  crooked  and  only  from  5  to  7  feet  deep  at  low  water,  interfer- 
;  ing  greatly  with  steamboat  service  to  and  from  the  railroad.  Its  o/Cum- 
inerce  was  then  estimated  at  about  $607,000. 

.  (3)  Plan  of  improvement. — ^The  original  project  of  1889,  as  continued 
to  date,  proposed  to  secure  a  straight  channel  of  100  feet  width  and  9 
feet  depth  at  low  water  from  the  creek  across  the  bar  to  Albemarle 
Sound. 

The  total  final  cost  of  such  work  was  estimated  in  1889  to  be  $16,000. 

The  aggregate  amount  appropriated  for  this  project  up  to  June  30, 
1891,  is  $16,000. 

(4)  Results. — Up  to  June,  30, 1890,  no  Ainds  had  been  voted  and  no 
work  done.  No  results  can  be  expected  before  1892.  The  navigation 
of  this  creek  is  not  obstructed  by  bridges  within  the  half  mile  under  im- 
provement. 

PRESENT  OPERATIONS. 

(6)  WorTc  of  the  past  year. — ^The  special  work  of  the  past  year  is  as 
follows:  Expenditures,  including  outstanding  liabilities,  $369.48^  value 
of  United  States  plant,  nothing. 

Project  for  this  improvement  was  approved  in  October,  1890,  all  the 
available  funds  to  be  spent  for  dredging,  including  water-gauge  obser- 
vations, surveys,  office  and  minor  work;  the  dredging  to  be  done  by 
contract,  and  £dl  superintendence,  minor,  and  other  work  to  be  allowably 
done  by  hired  labor  and  purchase  of  materials  in  open  market. 

In  November  and  December,  1891,  the  area  where  dredging  was  to 
be  done  was  carefully  surveyed  and  mapped,  and  the  exact  location  of 
tlie  dredging  was  determined  upon.  This  work  was  well  done  by  Assist- 
ant Engineer  Charles  Humphreys. 

Contract  for  dredging  was  approved  in  April,  1891,  with  the  Alabama 
Dredging  and  Jetty  Company,  of  Mobile,  Ala.,  to  te  conmienced  in 
October,  1891,  and  finished  in  May,  1892. 

The  latest  reliable  conunercial  statistics,  those  for  the  year  ending 
December  31, 1888,  are  herewith  appended,  showing  a  commerce  of 
about  $607,100  (about  32,410  tons)  per  year. 

(6)  Recommendations  for  future  work. — ^It  is  recommended  that  this 
improvement  be  completed  in  accordance  with  the  original  project,  so 
as  to  secure  a  straight  channel  of  100  feet  width  and  9  feet  depth  at  low 
Water  from  the  creek  into  Albemarle  Sound,  by  means  of  the  funds 
already  on  hand.    No  further  improvement  is  recommended. 
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The  channel  once  thoroughly  opened  should  remain  tolerably  perma 
nent. 

This  water-way  is  in  the  collection  district  of  Albemarle,  N.  C. 

Monejf  statement. 

Amount  appropriated  by  act  approved  September  19, 1890 $15, 000. 01 

June  90, 1891,  amonnt  expendea  daring  fiscal  year 349.41 

Jnly  1, 1891,  balance  unexpended 14,660.83 

July  ly  1891,  outstanding  liabilities $10.00 

July  1, 1891,  amount  covered  by  uncompleted  contracts 14, 000. 00 

u,oiaoc 

Julyl,  1801,  balance  available 640.S 


Ahgtraoi  of  propo9aU  far  dredging,  opened  ai  11  o^oUtek  a,  m,  March  11, 1891,  hg  Capi 

W.  S,  Btxhjf,  Corpe  of  Engineere. 

There  is  $14,700  available  for  work  on  this  improvement. 
Proposals  invited  for  from  $12,000  to  $14^000  worth  of  work. 


No. 


1 
2 

8 


Namo  sod  sddrets  of  Udder. 


P.  Sanfotd  Boas.  Jenev  City,  N.  J 

Alahama  Dredipiig  ana  Jetfy  Company,  ICoblle 

Chester  T.  Caler,  KorftUE,  Vs 


Frioe  bid  pereoUe 
ym. 


40  oents  in  scow, 
as  oento  in  mow. 
( 29|  cents  in  boow. 
iSHoentsineitai.* 


*  34i  oentB  in  sita  eqnala  27.6  oents  in  scows  aooordlnf  to  specificatioiis. 
Awarded  to  bidder  No.  2,  The  Alabama  Dredging  and  Jetty  Company. 


COMMERCIAI.  STATISTICS. 

This  improvement  was  not  commenced  before  the  Slst  of  December,  1890.  At  tha^ 
time,  the  annual  commerce  was  estimated  at  about  $607,000,  being  limited  to  beati 
of  about  5  to  7  feet  draft. 

The  present  appropriation  will  probably  open  a  channel  of  8  to  9  feet  draft  andthi 
commerce  will  probably  rapidly  aevelop  to  over  $1,000,000. 

The  present  actual  commerce  remainB  about  the  same  as  in  December,  1890,  thi 
actual  improvement  of  this  water  way  not  beine  yet  commenced. 

The  commerce  for  the  year  ending  December  Bl,  1890,  is  estimated  as  follows: 


Class  ol*  goods. 


Cotton  and  prodnots 

Grains  and  forage 

Vegetables  and  track . . . 
Live  stock  and  products 

Fish,  oysters,  etc 

LnmbcHT  and  prodncts  .*. . 
General  mercoandise 


Total 


Exports. 


$100,000 

27,500 

12,000 

10,000 

1,600 

250,000 


407, 100 


Imports. 


$200,000 


200,000 


TotaL 


$100,000 

27,500 

12,000 

10,000 

1,600 

256,000 

200,000 


007,100 


a^4H 


Gaiu  over  lji«t  year,  none. 

Transportation  lines  eetablished  during  year,  none. 

The  work  of  improvement  will  not  commence  before  1891. 

Tiie  above  statistics  are  based  mainly  npon  reports  of  Capt.  W.  H.  Bixby,  msde 
after  much  correspondence  and  conversation  with  steamboat  captains  and  ageats, 
custom-house  officials,  and  prominent  shippers  and  merchants. 

The  commerce  at  present,  as  above  shown,  is  32,410  tons,  $607,100;  expended  on 
improvement  up  to  Dectimber  31,  1890,  for  surveys  only,  $275. 
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LS. 

IMPROVEMENT  OF  OCRACOKE  INLET,  NORTH  CAROLINA. 
HISTORY  OP  PAST  OPERATIONS. 

(1)  References  to  past  reports. — For  special  description  of  this  water 
ly,  see  pages  1118-1124  of  Annual  Report  of  1889.  (For  maps  of  por- 
fn  improved,  see  end  of  the  present  report.) 

(2)  Original  condition, — Ocracoke  Inlet  is  one  of  the  main  ocean  out- 
of  Pamlico  and  Albemarle  Sounds,  and  derives  its  importance  from 

tt  fiact.  When  placed  under  governmental  improvement  in  1890,  ft 
a  good  bar  entrance  from  the  ocean  carrying  from  12  to  15  feet  deptlji 
two  bar  entrances  to  Pamlico  Sound  carrying  from  4  to  6  feet  depth. 

le  commerce  was  limited  to  occasional  6-foot  draft  steamers,  and  to 
lional  schooners  and  small  ships,  the  latter  stopping  just- within 

le  inlet  at  its  small  towns,  Portsmouth  and  Ocracoke.  The  commerce 
then  estimated  at  about  $100,000. 

(3)  Plan  of  improvement. — The  original  project  of  1889,  as  continued 
date,  proposed  to  improve  the  southern  bar  passage  (caUed  Ports- 
futh  Straightway)  into  the  sound  by  dredging  a  channel  of  300  feet 
idth  and  from  10  to  15  feet  depth  across  tMs  bar,  so  as  to  make  the 

ige  from  the  inlet  harborage  into  Pamlico  Sound  a^  good  as  the 
;sage  from  the  harborage  out  into  the  ocean. 

The  total  final  cost  of  such  work  was  estimated  in  1889  to  be  $600,000. 
The  aggregate  amount  appropriated  for  this  project  up  to  the  30th  of 
me,  1891,  is  $90,000. 

(4)  Results. — Up  to  the  30th  of  June,  1890,  no  funds  had  been  voted 
id  no  work  was  done.    "So  results  can  be  expected  before  1892. 

PRESENT   OPERATIONS. 

(5)  Work  of  the  past  year. — ^The  special  work  of  the  past  year  is  as  fol- 
s:  Expenditures,  including  outstanding  liabilities,  $1,747.71;  value 

United  States  plant,  $30. 

Project  for  this  work  was  approved  in  October,  1890;  all  the  avail- 
le  funds  to  be  spent  for  dredging,  including  necessary  surveys,  water- 
age observations,  office  and  minor  work;  the  dredging  to  be  done  by 
tract,  but  all  other  work  to  be  allowably  done  by  hired  labor  and 
Qrchase  of  materials  in  open  market. 

In  January  to  May,  1891,  a  survey  of  the  inlet  was  well  made  by 
eut.  Mason  M.  Patrick,  whose  report  and  maps  are  herewith  appended. 
Xceedingly  bad  weather  caused  much  delay  in  this  work.  This  sur- 
ly afforded  all  information  deemed  necessary  for  the  definite  location 
f  the  proposed  channel. 

One  water  gauge  was  kept  during  the  last  part  of  the  year.    Prepa- 
ktions  were  made  in  June  for  letting  this  work  out  by  contract. 
The  latest  reliable  commercial  statistics,  those  for  the  year  ending 
Bt  of  December,  1888,  are  herewith  appended,  showing  a  commerce 
(about  $100,000  (about  1,500  tons)  per  year. 

(6)  Recommendations  for  future  work. — It  is  recommended  that  this 
Uprovement  be  completed  in  accordance  with  ijxe  original  project,  so 
J  to  secure  a  channel  of  300  feet  width  and  from  10  to  15  feet  depth  at 
^  water  fi'om  Pamlico  Sound  to  the  ocean,  at  a  total  expense  of 
ttOjOOO,  in  addition  to  the  funds  available  30th  of  June,  1891,  this 
fciount  to  be  appropriated  at  the  rate  of  $100,000  or  more  per  yeai\ 
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Smaller  or  irregularly  voted  appropriatioiis  will  do  a  certain  amount  of 
good,  but  they  win  involve  the  alternate  disorganization  and  reorgani- 
zation of  working  parties,  extra  snx>erintendence,  deterioration  of  un- 
fLoished  parts  of  the  channel,  and  extra  cost  of  moving  plant  over  lo&g 
distances  to  and  from  the  place  of  work,  and  may  increase  the  final 
cost  of  the  work  by  from  $4,000  to  $8,000  per  appropriation. 

The  channel,  once  thoroughly  opened  and  diked,  should  remain  feiriy 
permanent. 

This  wftter-way  is  in  the  collection  district  of  Pamlico,  N.  C. 

Money  statement. 

Amount  appropriated  by  act  approved  September  19, 1890 $B0, 000. M 

Jnne  30,  1891,  amount  expended  during  fiscal  year 1, 725. 71 

July  1,  1891,  balance  unexpended 88,274.29 

Jnly  1, 1891,  outstanding  liabilities 22.  OQ 

July  1,  1891,  balance  available 88,252,28 

{Amount  (estimated)  required  for  completion  of  existing  project 510, 000.  OC 
Amount  that  can  be  profitably  expended  i  n  fiscal  year  ending  June  30, 1893  100,  OOO.  OC 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


repobt  of  lieutenant  mason  m.  patrick,  corps  op  engineers,  on  i>btai1£d  sur- 
vey of  gcracoke  inlet,  north  carolina. 

United  States  Engineer  Office, 

Wilmington,  N.  C,  May  5, 1891. 

Captain:  I  have  the  honor  to  submit  the  accompanying  maps  and  the  following 
report  upon  a  survey  of  Ocracoke  Inlet,  North  Carolina,  made  in  compliance  with  the 
following  orders : 

"United  States  Engineer  Office, 

"  Wilmington,  N.  C,  January  6, 18$t 

"  Sir  :  You  will  proceed  from  Wilmington  to  Ocracoke  Inlet  and  make  a  survey  ei 
that  inlet  so  far  as  to  give  the  information  necessary  for  preparing  a  project  for  iti 
improvement  in  the  manner  outlined  by  me  in  the  last  Annual  Report  oi  the  Chiel 
of  Engineers. 

"The  cost  of  this  survey  in  the  field  will  be  limited  to  $2,800. 

"  Yon  will  accompany  your  report  on  this  survey  by  a  general  map  of  the  inlet  on  a 
scale  of  an  inch  to  2,000  feet,  and  by  a  detaile<l  map  of  the  portion  m  which  dredged 
channels  may  have  to  be  located  on  a  scale  of  an  inch  to  400  feet.  The  general  map 
will  show  shore  lines  and  the  axis  of  all  the  channels  over  9  feet  deep  at  low  water, 
and  the  axis  of  all  shoals  less  than  6  feet  deep  at  low  water,  with  soundings  at  abonfe 
500-foot  intervals  along  these  axes,  and  with  soundings  in  lines  normal  to  these  axes, 
these  latter  lines  being  about  1,000  feet  apart,  and  their  soundings  being  so  spaced  M 
to  approximately  locate  the  3,  6,  9,  12,  15,  18,  24,  36  feet  contours  below  water. 

"The  prominent  points  of  the  shore  lines  should  be  located  to  within  at  least  25  feet 
of  their  true  position.  The  rest  of  the  shore  line^  can  be  run  in  if  desirable  by  pac- 
ing and  pocket  compass.  The  location  of  points  of  soundings  should  be  within  ftt 
least  100  feet  of  their  true  position,  and  the  width  of  channels  between  steep  baoto 
should  be  within  10  per  cent.  Special  pains  should  be  taken  to  locate  all  pockets 
suitable  for  dumpage  basins. 

"Very  respectfully,  your  obedient  servant, 

"W.  H.  BlXBY, 
"  Captain,^  Corps  of  Sngineers, 
"Lieut.  Mason  M.  Patrick, 

"  Corps  of  Engineers,  U.  S.  A," 
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The  party  left  Beaufort,  N.  C,  on  22d  of  January,  1891,  and  reached  their  destina- 
tion 23d  January  at  10  p.  m.  For  use  in  making  this  survey  we  had  one  naphtha 
launch,  one  sharpie,  and  one  yawl  boat. 

FIELD  WORK. 

After  carefully  lookine  over  the  ground  a  site  was  selected  on  the  beach  on  the 
west  side  of  the  inlet,  where  a  base  line  was  measured  8,096  feet  lone.  This  meas- 
tuement  was  made  with  a  100-foot  '^silverine"  tape,  the  measuiement  being  repeated 
and  a  mean  of  the  two  taken  as  the  true  length  of  the  base. 

I>ue  care  was  taken  in  making  this  measurement,  and  it  is  belieyed  that  the  length 
taken,  8,096  feet,  is  as  nearly  correct  as  the  needs  of  the  survey  demanded;  extreme 
accuracy  was  not  sought,  nor  was  it  desired. 

Triangulation  stations  were  selected  so  as  to  fully  cover  the  area  to  be  suirveyed, 
and  aQ  the  angles  of  each  triangle  were  read;  as  many  check  readings  as  possible 
were  also  taken  from  each  station. 

Such  topography,  shore  lines,  etc.,  as  were  necessary  were  run  in  by  compass  beai- 
ines  and  stadia  distances. 

A  quick  but  thorough  examination  was  then  made  of  all  the  channels  within  the 
limits  of  the  survey  in  the  following  manner :  Two  convenient  triangulation  stations 
were  selected ;  at  each  an  observer  was  located  with  a  transit :  soundings  were  then 
taken  from  the  naphtha  launch ;  the  position  of  the  lauucn  was  located  every  2 
tninutes,  a  flag  being  displayed  in  the  launch  about  10  or  15  seconds  before  the  ex- 
piration of  every  2  minutes,  and  then  at  the  end  of  the  two  minutes  the  flag  was 
lowered  J  both  transits  were  kept  on  the  flag  until  it  was  lowered,  they  were  then 
read  and  the  reading  recorded.  In  running  an^r  channel  the  launch  would  zigzag 
from  one  side  to  the  other,  goine  as  close  as  possible  to  the  shoals  on  either  side,  the 
time  of  each  turn  being  carefully  noted  by  the  recorder  in  the  boat. 

This  work  being  plotted,  a  good  idea  was  obtained  of  the  condition  and  positions 
of  the  channels  and  shoals,  and  those  places  where  more  careful  examinations  would 
be  needed  were  readily  determined. 

A  favorable  opportunity  occuring,  a  number  of  soundings  were  taken  out  the  Main 
Bar  Channel,  the  same  method  as  above  being  followed.  These  soundings  ^ow  the 
Bar  Channel  to  be  wide,  fairly  straight,  and  with  a  least  depth  of  not  less  than  15 
feet  at  mean  low  water. 

After  this  general  survey  attention  was  given  mainly  to  the  Southwest  or  Wal- 
lace Channel,  the  one  selected  and  recommended  for  improvement  in  your  report 
mentioned  in  the  above  order.  Over  this  channel  lines  of  soundings  were  taken 
about  1,000  feet  apart,  and  in  addition  more  careful  examinations  were  made  of  the 
following  localities  (see  maps) : 

(1)  Near  the  '^  Red  Spar  Buoy''  lines  of  soundings  were  taken  about  500  feet  apart 
Ust  the  purpose  of  showing  the  bulkhead  which  seems  to  have  made  across  the  chan- 
n^  here.  This  bulkhead  is  part  of  the  middle-ground  shoal,  and  the  least  depth  on 
it  in  mid-channel  is  9  feet  at  mean  low  water;  the  width  between  the  12  feet  con- 
tours is  about  2,000  feet. 

(2)  Over  the  area  beyond  "Flounder  Slough  Rock"  and  "Mount  Vernon  Rock/' 
e^nding  across  the  shoal  between  the  head  of  Wallace  Channel  and  the  deep  water 
of  Royal  Shoal  Harbor,  lines  of  soundings  were  taken  500  feet  apart.  Somewhere 
within  this  area  the  dredging  to  connect  Wallace  Channel  and  Royal  Shoal  Harbor 
wiU  have  to  be  done,  and  these  soundings  show  very  clearly  the  contours  of  the 
bottom. 

Soundings  were  taken  over  the  whole  area  of  Royal  Shoal  Harbor,  outlining  it 
very  clear^. 
All  soundings  on  the  map  are  reduced  to  mean  low  water. 
For  location  and  description  of  bench  marks  see  maps. 

TIDAL  OBSERVATIONS. 

Immediately  upon  arriving  at  the  inlet  a  tide  gauge  was  set  up  and  was  read  daily 
at  high  and  low  water  ;  as  soon  as  possible  an  automatic  tide  gauge  was  put  in  po- 
sition, and  a  continuous  record  kept  from  10th  February  to  the  morning  of  the  12th 
of  April,  1891.  The  reading  of  -j-2.0  feet  on  the  gauge  was  assumed  as  mean  low 
water.  A  mean  of  all  low-water  readings  recorded,  72  in  number,  gives  for  mean 
low  water  during  the  time  of  the  survey  a  reading  on  the  gauge  of  2.45  feet. 

To  obtain  an  idea  of  the  rise  and  fall  of  the  tide  at  different  points  and  the  rela- 
tive time  of  high  and  low  water  tide  gauges  were-  established  at  the  following 
])oints  (Bee  map)  ^  (1)  Near  Ocracoke  Point  ;  (2)  near  Portsmouth  Point ;  (3)  near 
•'  Black  Spar  Buoy,  sanded  up  ; "  (4)  automatic  gauge  near  "  Hawlover  Point ; "  (5) 
at  "Flounder  Slough  Rock  ;"  (6)  on  the  shoal  near  the  head  of  Wallace  Channel. 

These  gauges  were  read  every  10  minutes,  and  the  following  table  gives  a  few  of 
these  readings^  each  gauge  being  supposed  to  read  -|-2.0  feet  at  mean  low  water; 
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Beading  of  gauges  and  surface  veUdig  of  water  ai  stated  paints,  taken  en  April  10, 2891, 


Time  of  day. 


78km 

7:20  a.m.. 
7 :40  a.  m . . 

8a.m 

8:20  a.m.. 
8rlOa.m.. 

9a.  m 

9:20  a.m.. 
9;40a.m.. 
10a.m — 
10:20  a.m. 
10:40  a.m. 
11  a.  m — 
11:20  a.m. 
11:40  a.m. 

12m 

13:20  p.m. 
12:40  p.m. 

1  p.m 

1:20  p.m.. 
1:40  p.m.. 

2  p.m 

2:20  p.m.. 
2:40  p.m.. 


Ocracoke 
Point. 


4.7S 
4.65 
4.45 
4.20 
4.00 
8.80 
3.00 
3.40 
3.20 
3.05 
2.95 
2.80 
2.70 
2.70 
2.70 


Veloc- 
ity per 
hour. 


Milei. 


2.0 


2.0 


Portn- 
inoiith 
Point. 


4.35 
4.40 
4.50 
4.55 
4.50 
4.40 
4.25 
4.05 
3.90 
3.75 
3.65 
3.50 
3.40 
3.20 
3.10 
2.05 
2.85 
2.75 
2.«f7 
2.66 
2.65 
2.65 
2.70 


Velac- 

ityper 

Hour. 


JTOm. 


1.5 
1.5 
1.5 
1.5 
1.5 
1.5 


Black 

Spur 

Bnoy. 


4.47 
4.32 
4.12 
3.92 
3.72 
3.62 
3.52 
3.37 
3.32 
3.12 
3.02 
2.82 
2. 72 
2.62 
2.62 
2.  ^7 
2.62 


Flounder 
Slough 
Bock. 


2.8 

2.8 

2.8 

2.7 

2.7 

2.66 

2.65 

2.60 

2.50 

2.40 

2.40 

2.30 

2.  30 

2.30 

2.30 

2.20 

2.20 

2. -20 

2.20 

2.20 


Haul- 

ov««r 

Point. 


3.10 
3.10 
3.15 
3.20 
3.20 
3.15 
3.10 
3.00 
2.95 
2.85 
2.80 
2.75 
2.70 
2.60 
2.55 
2.50 
2.45 
2.40 
2.40 
2.40 
2.35 
2.30 
2.30 


Head  of 
Wallaee 
CfaanneL 


2.53 

2.5:i 

2.53 
2.48 
2.43 
2.38 
2.38 
2.33 
2.:J3 
2.33 
228 
2.28 
2.23 
2.23 
2.23 
2.23 
2.23 
2.23 
2.18 
2.18 
2.13 
2L18 


VHof. 

ily  p«T 

Hour. 


MiUi. 


0.37 


0.30 


0.12 

o.'w 


O.OO 


■H).25 


0.25 


0.34 


0.37 

0.X7 
0.30 


A  nmnber  of  borings  were  taken  and  their  positions  are  plotted  on  the  map.  These 
boring  indicated  the  presence  of  nothing  not  readily  moved  by  running  water,  the 
material  being  sand,  with  possibly  some  few  shells.  The  borings  were  taken  to  a 
depth  of  19  feet  below  the  surface  of  the  water. 

The  field  work  was  completed  on  the  11th  of  April,  1891,  and  the  party  left  for 
Beaufort,  N.  C,  and  Wilmington  the  following  day. 

I  wish  to  call  attention  to  the  great  advantage  which  the  naphtha  launch  was  to 
us  in  this  survey.  Nearly  all  our  sounding  was  done  from  her ;  her  speed  was  found 
to  be  very  uniform:  soundings  were  readily  taken  and  read,  while  she  provided 
ample  room  for  all  tne  sounding  party.  To  have  done  from  a  rowboat  the  amount 
of  sounding  which  was  done  from  this  launch  would,  in  my  opinion,  have  taken  at 
the  least  calculation  three  times  as  long  and  would  have  been  much  more  expensive. 

I  have  to  thank  Messrs.  S.  F.  Burbank,  surveyor,  and  John  A.  Dill,  overseer,  for. 
cheerfully  rendered  and  very  efficient  assistance  in  carrying  on  the  work  of  thj# 
Burvey. 

The  entire  expense  of  the  survey  was  .$1,707.71,  which  would  have  been  consid- 
erably less  if  it  had  not  been  for  the  fact  that  the  tield  work  was  much  retarded  by 
exceedingly  bad  weather,  only  28  days  out  of  63  being  such  as  would  allow  work  on 
the  water. 

Respectfully  submitted. 

Mason  M.  Patrick, 

First  Lieut,  of  Engineers, 

Capt.  W.  H.  BiXBY, 

Corps  of  Engineers,  U.  S,  A, 


COMMERCIAL  STATISTICS. 


This  improvement  was  not  commenced  before  December  31,  1890.  At  that  time 
the  annual  commerce  is  estimated  to  have  been  less  than  $100,000,  being  limited  to 
that  of  small  sailing  craft  of  less  than  7  fe«t  draft,  plying  between  Albemarle  and 
Pamlico  Sounds  and  Southern  ports. 

Two  appropriations  of  $2(X),0b0  each  will  open  a  passage  of  13  feet  depth  of  chan- 
nel across  the  sound  bar  of  this  inlet  and  will  make  the  inlet  the  natural  pa^s8age  for 
a  large  part  of  the  existing  $7,000,000  of  commerce  of  the  Neuse  and  Pamlico  Rivers, 
and  will  probably  rapidly  develop  a  few  additional  millions  of  similar  commerce 
between  all  parts  of  Pamlico  and  Albemarle  Sounds  and  other  States. 

The  present  commerce  remains  the  same  as  that  of  December  31,  1890,  estimated 
at  $100,000,  or  15,000  tons;  the  unprovemont  of  this  water-way  being  only  just  com- 
menced. 
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The  commerce  for  the  year  ending  December  31,  1890,  is  estimated  as  follows : 


Class  of  goods. 


Lire  stock  and  products 

Fish,  oysters,  etc 

Snndriee 

Total 


Exports. 

Tonnage. 

$500 
6,800 

.........i.. 

2,000 

9,300 


15.000 


Gain  over  la«t  year,  none,  the  improvements  having  just  commenced. 

Transportation  lines  established  during  year,  none. 

The  above  statistics  are  based  mainly  upon  reports  of  Capt.  W.  H.  Bixby,  made 
after  much  coiTespondence  and  conversation  with  steamboat  captains  and  agents, 
custom-house  officials,  and  prominent  shippers  and  merchants. 

The  commerce  at  present,  as  above  shown,  is  15,000  tons,  $9|300. 


L6. 

IMPROVEMENT  OF  FISHING  CREEK,  NORTH  CAROLINA. 
HISTORY  OP  PAST  OPERATIONS. 

(1)  References  to  past  reports. — For  special  description  of  this  water 
way  see  pages  117^1181  of  Annual  Eeport  of  1890. 

(2)  Original  (xmdition. — ^Fishing  Creek  is  a  stream  of  about  120  miles 
total  length  and  about  760  square  miles  of  drainage  area.  The  i)ortion 
under  improvement  is  its  lower  38  miles,  from  Bellamy  Mill,  Enfleld, 
down  to  its  mouth,  in  the  Tar  Eiver, 

When  placed  under  governmental  improvement,  in  1890,  this  stream 
was  badly  obstructed  over  its  entire  length  by  very  numerous  snags 
and  fallen  trees  in  its  channel  and  by  leaning  and  overhanging  trees  on 
its  banks,  entirely  obstructing  any  regular  navigation.  Its  river  com- 
merce, therefore,  was  practically  nothing. 

(3)  Plan  of  improvement — The  original  project  of  1889,  as  continued 
to  date,  proposed  to  clear  out  all  the  natural  obstructions  in  the  river 
up  to  Bellamy  Mill,  such  as  snags,  fallen  trees,  leaning  trees,  over- 
hanging trees,  etc. 

The  total  final  cost  of  this  work  was  estimated  in  1889  at  $25,000. 
The  aggregate  amount  appropriated  for  this  project  up  to  June  30, 
1891,  is  $10,000. 

(4)  Results. — ^Up  to  the  30th  of  June,  1890,  no  funds  had  been  voted 
and  no  work  done.  No  results  can  be  expected  before  1892.  The  navi- 
gation of  this  waterway  is  obstructed  by  ten  bridges j  but  where  such 
obstruction  is  an  unreasonable  one  the  bridge  owners  have  promised  to 
insert  draws  as  soon  as  funds  are  available  enough  to  carry  the  improve- 
ment up  to  such  bridges. 

PRESENT  OPERATIONS. 

(5)  Worh  of  pa^t  year. — The  special  work  of  the  past  year  is  as  fol- 
lows: Ex])enditures,  nothing.     Value  of  United  States  plant,  uothiiig. 

Project  tor  this  improvement  was  approved  in  October,  1890;  all  tlie 
available  funds  to  be  spent  in  snagging  and  bank  trimming,  including 
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the  cutting  off  of  projecting  points  of  banks  at  sbarp  bends,  occasional 
blasting,  surveys,  water-gauge  observations,  and  office  and  minor  work; 
no  tandB  to  be  8j)ent  until  the  obstructing  bridges  liave  all  been  with- 
drawn, removed,  or  provided  with  draws. 

In  November,  and  subsequently,  action  was  taken  to'se<nire  draws  in 
all  the  bridges,  but  without  success.  One  county  bridge  and  a  railroad 
bridge  close  to  Bellamy  MiUs,  while  obstructions  to  a  certain  extent^ 
do  not  appear  to  be  '^  unreasonable  obstructions,-'  such  as  are  remova- 
ble by  law  under  the  last  river  and  harbor  act,  and  their  owners  do  not 
care  to  go  to  the  api>arently  unreasonable  expense  of  inserting  draws 
therein.  The  owners  of  the  other  eight  bridges  on  the  lower  river  are 
ready  to  insert  draws  at  any  time,  if  by  so  doing  the  funds  now  availa- 
ble can  be  spent  immediately.  The  provisions  of  tlie  special  appropria- 
tion for  this  stream  forbid  any  expenditure  till  draws  are  inserted  in  all 
obstructing  bridges  (which  includes  therailroad  bridge).  The  provisions 
of  the  general  river  and  harbor  bUl  pro^ide  no  means  of  forcing  the 
construction  of  this  draw,  since  the  obstruction  of  this  bridge  is  not 
"unreasonable.''  The  railroad  owners  apparently  will  not  insert  the 
draw  voluntarily.  Conse([uently  all  active  work  remains  suspended  to 
await  further  action  of  Congress.  This  delay  is  the  more  to  be  regretted 
inasmuch  as  the  present  funds  are  not  enough  to  clear  but  a  portion  of 
the  lower  river,  and  all  bridge  owners  upon  this  portion  are  ready  to 
insert  draws  in  their  bridges. 

The  river  not  being  yet  open  to  navigation,  has  consequently  no 
present  commerce. 

(6)  Recommendations  f 07' future  work, — It  is  recommended  that  this 
improvement  be  completed  in  accordance  with  the  original  project,  so  as 
to  secure  a  well-cleaned  channel  of  natural  width  and  depth  up  to  Bel- 
lamy Mill,  at  a  total  expense  of  $15,000  in  addition  to  the  funds  avail- 
able 30th  of  June,  1891 5  and  it  is  specially  reconimeadcd  that  the  existing 
restrictions,  as  to  the  expenditure  of  the  present  and  aU  future  funds, 
be  so  modified  as  to  require  draws  only  in  such  bridges  as,  in  the 
opinion  of  the  oflBcer  in  charge,  are  unreojionahle  obstructions  to  the  river 
navigation.  For  economical  work,  these  funds  should  be  voted  in  yearly 
installments  of  about  810,000  per  year.  Smaller  or  irregularly  voted 
appropriations  wiU  involve  the  alternate  disorganization  and  reorgani- 
zation of  working  parties,  extra  superintendence,  deteiioration  of  plants 
and  extra  cost  of  moving  plant  over  long  distances  to  and  from  the 
place  of  work,  and  may  increase  the  final  cost  of  the  work  from  $1,000 
to  $3,000  per  appropriation. 

After  the  river  is  once  thoroughly  cleared,  its  proper  maintenance  may 
cost  from  $1,000  to  $2,000  per  year. 

This  water- way  is  in  the  collection  district  of  Pamlico,  N.  C. 

Money  sfatcmcnf. 

Amount  appropriated  by  act  approved  September  19,  1890 $10, 0»)0 

July  1,  1891,  balance  unexpended 10,  OfX> 


{Amount  (estimated)  required  for  completion  of  existiii|jj  project 15,  <^^ 

Amountthatcan  be  profitably  expended  inliseal  year  endinjir  .In  no  30, 1893  10, 00<! 

Submitted  in  compliance  Av^itb  requirements  of  sections  2  of  river  and 
harbor  acts  of  18(56  and  1867. 


COMMERCIAL  STATISTICS. 


This  improvement  was  not  commenced  before  the  31st  of  December,  1890.  At  that 
time  the  annual  commerce  whm  nothinf^,  because  the  river  was  so  blocked  up  by 
overhanging,  fallen,  and  sunken  trees,  by  snags,  and  by  the  shoals  caused  thereby 
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Two  ^ppropnations  of  about  $12,000  each  wonld  clear  ont  this  river  sufficiently  to 
allow  the  passage  of  boat^  of  4  feet  draft  at  average  water,  opening  up  a  region  of 
from  40,000  to  l2o,000  acres  of  good  farming  lands,  with  an  already  actual  trade  of 
$900,000  and  a  possible  commerce  of  from  $2,000,000  to  $5,000,000  per  year. 

The  present  actual  river  commerce  remaijw  the  same  as  that  of  December  31, 1890, 
viz,  nothing,  the  actual  improvement  of  this  water-way  not  yet  being  commenced. 


L7. 

IMPROVEMENT  O*'  PAMLICO  AND  TAR  RIVERS,  INCLUDING  TAR  RIVER 
FROM  TARBORO  TO  LITTLE  FALLS,  NORTH  CAROLINA. 

HISTORY  OP  PAST  OPERATIONS. 

(1)  References  to  past  reports, — For  special  description  of  Pamlico 
River,  seepages 361-363,  Annual  Eeport  for  1876,  and  pages  1130-1132, 
Annual  Eeport  for  1889;  for  history  of  work,  see  pages  649-651,  Annual 
Eeport  for  1879;  and  for  map  of  river,*  see  page  836,  Annual  Eeport  for 
1880,  and  page  1114  of  Annual  Eeport  for  1890.  For  special  descrip- 
tion of  Tar  Eiver,  see  pages  700-702,  Annual  Eeiwrt  for  1879;  and  for 
map  of  river,  see  page  1114,  Annual  Eeport  for  1890. 

For  special  description  of  the  river  above  Tarboro,  see  pages  1130- 
1132,  Annual  Eeport  for  1889,  and  for  its  map,  see  this  present  report. 

(2)  Original  condition. — The  Pamlico  and  Tar  rivers  are  different  por- 
tions of  a  single  stream,  the  upper  portion  being  called  the  Tar.  The 
Tar  has  a  total  length  of  about  180  miles  and  a  drainage  area  of  3,200 
square  miles,  and  changes  its  name  to  the  Pamlico  at  the  town  of 
Washington,  N,  C.  The  Pamlicx)  has  a  farther  length  of  about  37  miles 
and  a  further  drainage  area  of  1,700  square  rnile^,  and  finally  widens 
out  into  Pamlico  Sound.  The  combined  rivers,  therefore,  have  a  total 
length  of  about  217  miles  and  a  total  drainage  area  of  about  4,900 
square  miles. 

When  placed  under  governmental  improvement  in  1876,  the  Pamlico 
Eiver  had  an  available  depth  of  only  3  feet  at  low  water  in  its  up- 
per portion  near  Washington;  thence  the  Tar  Eiver  hjid,  during  8 
months  of  the  year,  an  available  depth  of  from  2  to  3  feet  for  48  miles, 
up  to  Tarboro,  its  practicable  limit  of  navigation;  but  the  channel  of 
the  combined  stream  was  almost  completely  obstructed  by  two  war 
blockades  and*by  floating  and  sunken  stumps  and  logs,  and  by  over- 
hanging trees.  Its  steamboat  commerce  is  now  estimated  to  have  then 
been  about  $500,000. 

(3)  Plcm  of  improvement. — The  two  rivers  have  been  considered  by 
Congress,  separately  prior  to  1880,  but  jointly  ever  since  then.  The 
original  project  of  1876  (for  the  Pamlico)  and  of  1879  and  1889  (for  the 
Tar),  as  since  slightly  modified  and  continued  to  date,  proposed  to  secure 
a  clear  and  safe  channel  9  feet  deep  at  low  water  up  to  Washington; 
thence  a  channel  60  feet  wide  and  3  feet  deep  at  low  water  for  22  miles 
farther  to  Green viUe;  and  thence  a  channel  60  feet  wide  and  20  inches 
deep  at  low  water  for  26  miles  farther  to  Tarboro,  and  thence  32  miles 
farther  to  Eocky  Mount  Little  Falls.  A  personal  inspection  of  the  river 
in  1886  showed  the  agricultural  richness  of  the  river  basin,  its  need  of 
water  transportivtion,  and  the  worthiness  of  the  improvement. 

The'  total  final  cost  of  this  work  was  estimated  in  1889  to  be  *1)2,200. 
The  total  amount  appropriated  for  these  projects  up  to  June  30, 1891, 
is  $78,000. 
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The  funds  on  hand  will  be  used  up  before  new  apxffopriations  can 
become  available. 

(4)  BeauUs.—Up  to  June  3P,  1890,  a  total  of  $66,227.90,  including  out 
standing  liabilities,  had  been  spent  in  all  upon  this  improvement;  in 
securing  a  good  channel  at  least  9  feet  deep  at  low  water  and  at  least 
108  feet  wide  from  Pamlico  Sound  up  to  Washington :  thence  a  fair 
channel  60  feet  wide  and  3  feet  deep  all  the  year  to  Greenville;  and 
thence  a  similar  channel  8  months  of  the  year  to  Tarboro. 

In  consequence  of  this  13  steamers  ran  regularly  to  Washington, 
thence  4  steamers  ran  3  times  a  week  aU  the  year  to  Greenville,  and  8 
months  of  the  year  to  Tarboro.  The  present  commerce  was  rapidly 
increasing  and  was  then  about  $4,600,000  of  goods  transported  per  year, 
showing  that  each  dollar  once  spent  upon  this  improvement  had  been 
accompanied  by  a  development  of  about  $64  in  annual  commerce.  Be- 
sides this,  the  rates  of  freight  are  estimated  to  have  been  lowered 
between  12  and  50  per  cent,  since  the  commencement  of  the  improve- 
ment. 

The  navigation  of  this  river  was  not  obstructed  by  bridges  without 
draws  below  Tarboro. 

Bridges  above  Tarboro  will  probably  be  provided  with  draws  as  soon 
as  the  river  is  well  cleared  of  its  obstructions. 

PRESENT   OPERATIONS. 

(6)  Work  of  past  year. — ^The  special  work  of  the  past  year  is  as  fol- 
lows: Expenditures,  $2,565.23,  including  outstanding  liabilities;  value 
of  plant,  $1,545.  • 

Owing  to  the  difficulty  of  properly  specifying  it  beforehand  and 
measuring  it  afterwards,  all  work  was,  for  advantage  and  economy,  al- 
lowably done  by  hired  labor  and  the  purchase  of  materials  in  open 
market. 

Active  work  was  suspended  in  June,  1889,  to  await  more  funds  and  a 
more  favorable  stage  of  water  for  snagging. 

While  not  needed  on  this  river,  its  United  States  property  was  used 
for  a  time  on  the*  Neuse  Kiver,  and  then  stored  and  cared  for  on  that 
stream. 

The  river  from  Tarboro  to  Eocky  Mount  Little  Falls  was  surveyed 
and  mapped. 

Mile  posts  were  established  over  the  entire  length  of  river  to  serve 
as  points  of  reference  in  reporting  obstructions  and  laying  out  work. 

The  river  at  and  just  below  WaiUiington  was  surveyed  with  reference 
to  seeming  a  better  channel  below  Washington  (see  map  herewith,  and 
see  also  special  report  farther  on  marked  Appendix  28).  The  results  of 
this  survey  show  $45,000  more  of  work  necessary  below  Washington  to 
obtain  the  depths  of  the  original  approved  project  of  1879  and  follow- 
ing years. 

Four  water-gauges  have  been  kept  during  the  year. 

lnsi)ections  of  plant  and  work  have  been  made  during  the  year. 

This  improvement  has  been  under  the  immediate  supervision  of  Super- 
intendent E.  Eansom,  whose  report  is  hei-ewith  a])])eiided. 

The  existing  fair  navigable  condition  of  the  river  below  Tarboro  has 
been  maintained,  and  the  211  miles  of  the  river  above  Tarboro  heretofore 
opened  have  been  used  by  steamers  of  3-foot  draft  duiiug  8  or  9  mouths 
of  the  year.  The  river  commerce  is  steadily  increasing.  Otherwise  the 
situation  remains  about  the  same  as  at  the  beginning  of  the  fiscal  year. 

The  latest  reliable  commercial  statistics,  those  for  the  yeai*  ending 
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December  31, 1890,  are  herewith  appended,  showing  a  commerce  of 
$6,742^75  per  year  (about  277,832  tons). 

(6)  Recommendations  for  future  wark. — It  is  recommended  that  this 
improvement  be  completed  in  accordance  with  the  present  proposed 
and  approved  project,  so  as  to  secure  a  thoroughly  cleared  9-foot  navi- 
gation at  low  water  up  to  Washington  ($45,000,  see  appendix  28),  a 
similar  3-foot  navigation  at  low  water  up  to  Greenville,  and  thence  a 
similar  3-foot  channel  during  8  months  of  the  year  up  to  Eocky  Mount 
Little  Falld;  at  a  total  expense  of  $59,200,  in  addition  to  the  funds 
available  June  30, 1891,  this  amount  to  be  appropriated  in  yearly  in- 
stallments of  as  much  as  $30,000  until  finished.  Smaller  appropriations 
may  increase  the  cost  by  from  $1,000  to  $3,000  per  year.  Further  im- 
provement so  as  to  extend  this  navigation  above  Rocky  Mount  Little 
Falls,  or  to  make  the  river  above  Greenville  navigable  all  the  year 
round,  is  not  recommended  at  present. 

After  the  improvement  is  finished  its  proper  maintenance  may  cost 
from  $1,000  to  $3,000  per  year. 

This  river  is  in  the  coUection  district  of  Pamlico,  N.  C. 

Money  statement 

July  1, 1890,  balance  unexpended $1,873.55 

Amount  appropriated  by  'act  approved  September  19,  1890 10, 000. 00 

11, 873. 55 
June  30, 1891,  amount  expended  during  fiscal  3'ear 2, 617. 34 

July  1, 1891,  balance  unexpended 9, 256. 21 

July  1, 1891,  outstanding  liabilities 49. 34 

Julyl,  1891,  balance  available 9,206.89 


'  Amount  (estimated)  required  for  completion  of  existing  proj- 
ect    $14,200.00 

Amount  (estimated)  required  for  completion  of  new  project    45,  000. 00 

59,200.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1893    30, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


beport  of  mr.  r.  ransom,  superintendent. 

Untied  States  Engineer  Office, 

New  Bernej  N.  C,  June  SO^  1891, 

Captain  :  I  have  the  honor  to  submit  the  following  report  of  operations  for  the 
improvement  of  Pamlico  and  Tar  rivers  during  the  present  fiscal  year. 

This  stream  owns  for  its  improvement  only  one  bolster,  owned  in  part  by  the 
Contentnia  Creek,  and  this  machine  has  been  in  use  upon  the  Contentnia  up  to  date 
since  it  was  repaired  early  in  the  spring,  and  no  operations  have  been  attempted  the 
present  year. 

By  authority  from  you  dated  November  15, 1890,  $8,000  w^as  allotted  to  be  expended 
upon  this  river. 

Amounts  expended  during  the  past  year  are  as  follows : 

Repairs  to  hoister $103.57 

Purchase  of  proi>erty 216.78 

Gauge  observations 30. 00 

Superintendence 439. 79 

Labor  and  supplies 67. 85 

Total 857.99 


1350      REPORT  OP   THE   CHIEF   OP   ENGINEERS,  U.  8.  ARMY. 

Ro  soon  as  the  marhinery  neressary  for  the  pro«u»ontion  of  tb»*  work  shall  be  fwi 
for  use,  and  the  state  of  water  bhall  be  favorable  for  its  execution,  opera tious  will  b© 
actively  started  and  continuiMl  until  the  appropriation  shall  l>e  exhausted. 

The  increa^ie  in  export  tonnage  over  that  for  the  preceding  year  is  estimated,  from 
the  best  reports  which  could  be  obtained,  at  nearly  or  quite  50  per  cent.  This  it 
owing  to  the  very  poor  crops  of  the  preceding  year,  the  excellent  one  of  1890,  and 
the  c^-eat  increase  in  the  lumber  trade.    No  increase  of  imports  is  reported. 

When  the  river  shall  have  been  improved  np  as  far  as  it  is  deemed  advisable,  as 
shown  by  your  reports,  we  have  every  reason  to  expect  continued  material  beneiita 
to  follow,  not  less  marked  than  that  shown  by  past  results,  * 
Very  respectfully,  your  obedient  servant^ 

R.  Ransom, 
SuperimtmdeMt 

Capt.  W.  H.  BiXBY, 

Corps  of  Engineers,  U.  S.  A, 


COMMERCIAL  STATISTICS. 

When  work  commenced  in  1876,  the  river  was  irregularly  navigated  by  3-foot  draft 
steamers  up  to  Tarboro.  The  commerce  is  estimated  to  have  then  been  about  $500,000 
of  goods  transported  per  year.  The  present  commerce  is  about  $6,700,000  of  goods 
transported  per  year. 

Seventeen  st-eamers  now  ascend  the  river  regularly  37  miles  to  Washington,  and 
four  others  make  regular  trii)s  to  Greenville,  23  miles  farther,  during  the  whole  year, 
and  26  miles  farther  to  Tarboro  during  the  flush-water  seasou.  One  of  the  steamers 
that  usually  runs  from  Baltimore  to  Washington,  N.  C,  has  made  a  trip  to  Tarboro 
and  return  without  hiuderance,  drawing  6^  feet  of  water. 

Three-masted  schooners  with  cargoes  of  ice  from  the  North  have  also  been  towed 
to  Greenville  to  deliver  cargoes  without  breaking  bulk. 

The  present  rates  of  freight  are  estimated  to  be  from  12  to  50  per  cent,  less  than 
in  1876. 

The  river  marine  insurance  is  now  about  one-tenth  of  1  per  cent. 

The  commerce  is  rapidly  increiising.  Each  dollar  so  far  spent  on  this  improve- 
ment has  been  accompanied  by  the  development  of  about  $92  of  annual  commerce. 
Washington,  N.  C,  has  developed  rapidly,  and  since  1882  the  value  of  its  taxable 
property  has  increased  more  than  25  per  cent.  Greenville  had  increased  from  912 
inhabitants  and  $266,<X)0  real  estate  in  1880,  up  to  2,500  inhabitants  and  $600,000  real 
estate  in  1886,  and  is  still  growing  rapidly.  The  development  of  these  towns  is  al- 
most entirely  due  to  the  Government  improvement  of  the  river  since  1876.  This  im- 
provement is  beneficial  not  only  in  this  neighborhood,  but  to  the  country  at  large, 
since  the  lumber  and  cotton  brought  down  the  river  are  sent  all  over  the  United 
States,  and  even  to  many  foreign  countries,  whence  by  exchange  they  return  in  the 
form  of  ice,  dry  goods,  meat,  flour,  farming  tools,  etc.,  an  exchange  almost  entirely 
due  to  the  lessened  freight  charges  resulting  from  the  recent  improvement  of  the 
water  transportation  of  this  particular  stream.  It  is  estimated  that  the  continua- 
tion of  the  present  improvement  will  be  followed  by  a  continuation  of  this  rapid 
development  of  commerce. 

The  commerce  for  the  year  ending  31st  December,  1890,  is  estimated  as  follows : 


Class  of  goods. 


Cotton  and  products $1,220,500 

Kice 100,(m 

Vogetabloa  and  tnick 10(i,000 

Live  stork  and  products 51,  375 

Fish,  oystws,  etc 250,000 

Kaval  stores 20, 000 

Lninber  and  prodiirt^ i  1, 800,  000 

General  merchandise I  200, 000 


Exx)ort8. 


Imports. 


$3, 000, 000 


Total 


3, 742, 475       3, 000, 000 


TotaL 


$1, 220,  500 

100,000 

100,000 

51,  375 

250,000 

20,  000 

1,  800,  000 

3, 200. 000 


6, 742, 475 


Toxmage. 


6,900 

2,050 

4,500 

625 

14,000 

2,400 

225,000 

22.357 


277,632 


Gain  over  last  year,  $2,071,665;  tons,  99,112. 

Transportation  lines  established  during  year,  none. 

The  above  statistics  are  based  mainly  upon  reports  of  Superintendent  B.  Bansom, 
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made  after  much  correspojidence  and  conversation  with  steamboat  captains  and 
agents,  custom-house  officials,  and  prominent  shippers  and  merchants. 


' 

Amount. 

Tons. 

Tlift  cAvntn  ATW  at,  nPAAMii^  an  aImva  nfiown  is.     ....................•••••>••-'••• 

$6,74-^475 

500,000 

6, 242, 475 

67,994 

277, 832 

ThA  pnTnnnf>iv.M  hATora  tiliA  imnmvfiTnATil  betrsLii  was 

*  21, 000 

The  development  of  ooouuerce  since  beginning  of  the  improvement  is 

ItvTkAnilAfI  nn  imnrnvmiiAnt.  ni»  to  31  At;  Ijftftftmhftr    1890          .    ................... 

250.832 

The  development  of  annual  commeroe  for  everv  dollar  spent  on  the  improve- 
ment lA                   .       -■-.    ....-.-..._..__-_................•......•--••••--•••••• 

92 

1 

*  Estimated. 


Lr8. 

mPROVEMENT  OF  CONTENTNIA  CREEK,  NORTH  CA&OLINA. 

HISTORY  OF  PAST  OPERATIONS. 

(1)  References  to  past  reports. — For  special  description  of  river,  see 
pages  1010-1012,  Annual  Eeport  for  1881;  for  special  history  of  past 
work,  see  page  975,  Annual  Report  tor  1886;  for  map  of  river,  see  page 
1118,  Annual  Report  for  1890. 

(2)  Original  condition. — Conteutnia  Creek,  a  tributary  of  the  Neuse 
Elver,  has  a  total  length  of  about  144  miles,  and  a  drainage  area  of  1,184 
square  miles. 

When  placed  under  governmental  improvement  in  1881,  this  stream 
had  a  depth  of  about  3  feet  during  9  months  of  the  year,  from  its 
mouth  in  the  Keuse  upward  about  ^  miles  to  Stantonsburg,  its  prac- 
tical limit  of  navigation;  but  its  channel  was  completely  blocked  at  all 
stages  of  water  by  sunken  logs  and  stumps  and  by  floating  obstructions. 
Its  steamboat  commerce  was  then  nothing. 

(3)  Plan  of  improvement. — ^The  original  project  of  1881,  as  continued 
to  date,  proposed  to  secure  a  safe  and  unobstructed  3-foot  navigation 
over  this  entire  distance  during  the  high-water  season  of  about  9 
months.  A  personal  examination  of  the  river  over  its  entire  length  in 
1884-'85  revealed  the  agricultural  richness  of  the  river  basin,  its  urgent 
need  for  better  transportation  facilities,  and  the  worthiness  of  the  im- 
provement. 

The  total  final  cost  of  this  work  was  estimated  in  1888  to  be  $77,500. 

The  aggregate  amount  appropriated  for  this  project  up  to  June  30, 
1891,  is  $52,000. 

The  funds  now  on  hand  will  be  used  up  before  new  appropriations 
can  become  available. 

(4)  Results.— V^  to  30th  June,  1890,  a  total  of  $43,928.62,  including 
outstanding  liabilities,  had  been  s])ent  in  all  upon  this  improvement  in 
securing  a  moderately  well  cleared  3-foot  navigation  over  the  31  miles 
from  its  mouth  up  to  Snow  Hill,  and  a  very  roughly  cleared  3-foot  navi- 
gation over  the  remaining  32  miles  to  Stantonsburg  during  the  high- 
water  season. 

In  consequence  of  this,  two  steamboats  had  made  trips  twice  a  week 
a  short  distance  up  the  river,  and  two  more  up  to  Snow  Hill  during 
nearly  9  months  each  year,  the  river  above  Snow  Hill  was  fairly  navi- 
gable for  steamers  of  3-foot  draft  for  8  or  9  months  of  the  year,  and 
flats  also  piled  between  Snow  Hill  and  Stantonsburg,  to  the  great  b^ie- 
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fit  of  the  neighboring  ceiintry,  otherwise  without  trans|>ortatiou  fatali- 
ties for  its  products.  The  work  alwve  Snow  Hill,  though  of  very  recent 
date,  had  already  j)ro<lueed  good  results.  The  <M>niinen'e  (iu4*ludiug 
lafbed  goods)  was  rapidly  iuereasing,  and  was  then  above  ^  1,200,000  of 
goods  tran8X)orted  per  year,  showing  that  each  dollar  once  spent  on  the 
improvement  has  been  accompanied  by  the  devel6pment  of  al>out  $2S 
in  annual  commerce. 

The  navigation  of  this  river  was  not  obstructed  by  bridges  without 
draws,  except  where  under  repair. 

PRESENT   OPERATIONS. 

(5)  WorJc  of  the  past  year. — ^The  special  work  of  the  past  year  is  as 
follows:  Expenditures,  including  outstanding  liabilities,  $4,772.98; 
value  of  United  States  plant,  $3,000. 

During  low  water  of  July,  1890,  some  work  was  advantageously  done 
at  Spring  Sloughy  near  the  mouth  of  the  river,  and  from  February  to 
June,  1891,  inclusive,  the  snagging  plant  did  continuous  work  over  21 
miles  of  river  above  Snow  Hill  (fix)m  52  to  31  miles  above  the  river 
mouth)  land  occasional  work  below,  removing  fi'om  the  banks  728  trees 
cut  and  pulled  back,  245  cords  brush,  407  logs  rolled  back,  and  82  stumps 
removed;  and  from  the  channel,  454  logs,  102  stumps,  519  large  snags, 
29  small  snags,  120  trees,  132  cubic  yards  mud,  and  34  trees  trimmed. 
All  work  of  snagging  and  bank  trimming  was  much  interfered  with  by 
continued  high  water. 

Mile  posts  were  established  over  the  entire  length  of  river  to  serve  as 
I)oints  of  reference  in  reporting  obstructions  aad  la>'ing  out  work. 

A  small  reserve  has  been  retained  lor  si)ecial  snagging  and  emergen- 
cies. 

Water  gauges  have  been  kept  a  three  plaees  during  the  year. 

Inspection  of  property  and  work  has  been  made  dui4ng.the  year. 

This  improvement  has  been  under  the  immediate  supervision  of 
Superintendent  B.  Eausom,  whose  report  is  here\iith  appended. 

The  steamboat  navigation  is  still  much  obstructed  by  snags  and  sunken 
logs.  The  commerce  has  steadily  increased,  and  it  is  believed  that  tliere 
wiU  be  a  still  larger  increase  when  the  river  is  thoroughly  cleared. 
Otherwise,  the  situation  remains  about  the  same  as  at  the  beginning 
of  the  fiscal  year. 

The  latest  reliable  commercial  statistics,  those  for  the  year  ending 
December  31,  1890,  are  herewith  appended,  showing  a  commerce  of 
$1,342,100  per  year,  about  125,225  tons. 

(6)  Recommendations  for  future  icork. — ^It  is  recommended  that  this 
improvement  be  completed  in  accordance  with  the  present  proposed  and 
approved  project,  so  as  to  secure  a  thoroughly  cleared  3-foot  navigation 
over  the  entire  river  from  its  mouth  upward  to  Stantonsburg  during 
the  nine  commercial  busy  months  of  the  year,  at  a  total  expense  of 
$25,500  in  addition  to  the  fiinds  available  June  30, 1891,  this  amount  to 
be  appropriated  in  a  single  sum.  Smaller  appropriations  may  increase 
the  cost  by  from  $1,000  to  $4,000  per  appropriation.  Further  improve- 
ment, so  as  to  extend  this  navigation  above  Stantonsburg,  or  so  as  to 
make  any  part  of  the  river  navigable  during  the  low- water  season,  is 
not  recommended  at  present. 

After  the  improvement  is  finished*  its  proper  maintenance  may  cost 
from  $1,000  to  $3,000  per  year. 

This  river  is  in  the  second  collection  district  of  North  Carolina. 
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j3[t  of  the  neighboring  (country,  otherwise  without  transportation  fa<*ili- 
ties  for  its  products.  The  work  above  Snow  Hill,  though  of  very  recent 
date,  had  already  produced  good  results.  The  connuerce  (including 
rafted  goods)  was  rapidly  increasing,  and  was  then  above  ^1,200,000  of 
goods  tran8x>orted  per  year,  showing  that  each  dollar  once  spent  on  the 
improvement  has  been  accompanied  by  the  develdpment  of  about  $2S 
in  annual  commerce. 

The  navigation  of  this  river  was  not  obstructed  by  bridges  without 
draws^  except  where  under  repair. 

PRESENT  OPERATIONS. 

(5)  WorJc  of  the  past  year. — ^The  special  work  of  the  past  year  is  as 
follows:  Expenditures,  including  outstanding  liabilities,  $4,772.98; 
value  of  United  States  plant,  $3,600. 

During  low  water  of  July,  1890,  some  work  was  advantageously  done 
at  Spring  Sloughy  near  the  mouth  of  the  river,  and  from  February  to 
June,  1891,  inclusive,  the  snagging  plant  did  continuous  work  over  21 
miles  of  river  above  Snow  Hill  (from  52  to  31  miles  above  the  river 
mouth)  Und  occasional  work  below,  removing  from  the  banks  728  trees 
cut  and  pulled  back,  245  cords  brush,  407  logs  rolled  back,  and  82  stumps 
removed;  and  from  the  channel,  454  logs,  102  stumps,  519  large  snags, 
29  small  snags,  120  trees,  132  cubic  yards  mud,  and  34  trees  trimmed. 
All  work  of  snagging  and  bank  trimming  was  much  interfered  with  by 
continued  high  water. 

Mile  posts  were  established  over  the  entire  length  of  river  to  serve  as 
points  of  reference  in  rei)orting  obstructions  and  lading  out  work. 

A  small  reserve  has  been  retained  for  special  snagging  and  euiergen- 
cies. 

Water  gauges  have  been  kept  a  three  places  during  the  year. 

Inspection  of  property  and  work  has  been  made  during,  the  year. 

This  improvement  has  been  under  the  immediate  supervision  of 
Superintendent  K.  Eansom,  whose  rei)ort  is  here^vith  appended. 

The  steamboat  navigation  is  still  much  obstructed  by  snags  and  sunken 
logs.  The  commerce  has  steadily  increased,  and  it  is  believed  that  there 
will  be  a  stiU  larger  increase  when  the  river  is  thoroughly  cleared. 
Otherwise,  the  situation  remains  about  the  same  as  at  the  beguining 
of  the  fiscal  year. 

The  latest  reliable  conunercial  statistics,  those  for  the  year  ending 
December  31,  1890,  are  herewith  appended,  showing  a  commerce  of 
$1,342,100  per  year,  about  125,225  tons. 

(6)  Recommendations  for  future  icork. — It  is  recommended  that  this 
improvement  be  completed  in  accordance  with  the  present  proposed  and 
approved  project,  so  as  to  secure  a  thoroughly  cleared  3-foot  navigation 
over  the  entire  river  from  its  mouth  upward  to  Stantonsburg  during 
the  nine  commercial  busy  months  of  the  year,  at  a  total  expense  of 
$25,500  in  addition  to  the  funds  available  June  30, 1891,  this  amount  to 
be  appropriated  in  a  single  sum.  Smaller  appropriations  may  increase 
the  cost  by  from  $1,000  to  $4,000  per  appropriation.  Further  improve- 
ment, so  as  to  extend  this  navigation  above  Stantonsburg,  or  so  as  to 
make  any  part  of  the  river  navigable  during  the  low-water  season,  is 
not  recommended  at  present.  ^ 

After  the  improvement  is  finished  its  proper  maintenance  may  cost 
from  $1,000  to  $3,000  per  year. 

This  river  is  in  the  second  coUection  district  of  North  Carolina. 
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Money  statement 

Jnly  1, 1890,  balance  unexpended $1,124.98 

Amount  appropriated  by  act  approved  September  19,  1890 7, 000. 00 

8, 124. 98 

June  ^,  1891,  amount  expended  during  Ascal  year 4,536108 

July  1,  1891,  balance  unexpended 3, 588. 90 

July  1, 1891,  outstanding  liabilities i 290.40 


July  1, 1891,  balan6e  available 3,298.50 

Amount  (estimated)  required  for  completion  of  existing  project 25, 500.00 

.A    . ..  ,,      q>endedmfis(  ^               .p     .        «..  .^^  ^  .^  r^ 

requirementf 


Amount  that  can  be  profitably  expended  i  u  fiscal  ye  ar  endms  June  30, 1893      25, 500. 00 
Submitted  in  comnUanoe  with  requirements  of  sections  2  of  river  and 


harbor  acts  of  1866  and  1867 . 


bsfort  of  mr.  r.  ransom,  superintendb19t. 

United  States  Enoinker  Office, 

New  Berne,  N.  C,  June  30, 1891. 

Captain  :  I  have  the  honor  to  submit  the  following  report  of  operations  for*  im- 
proving Contentnia  Creek,  North  Carolina,  for  the  present  fiscal  year. 

In  July  of  1890  a  small  amount  of  very  useful  work  was  done  upon  Spring  Slough, 
near  the  mouth  of  the  stream,  thereby  improving  this  channel  which  has  been  in 
constant  use  since  then.  One  hundred  and  forty-four  stumps  were  blasted  and  11 
logs,  17  stumps,  19  cords  of  small  snags,  and  132  cubic  yards  of  mud  were  removed 
from  the  slough. 

Nothing  further  was  done  on  account  of  stage  of  water  and  condition  of  funds  till 
November,  when  repairs  and  construction  of  plant  began.  This  work  was  completed 
by  the  middle  of  February,  1891,  when  a  plant  of  two  holsters,  two  quarter  boats,  a 
storehouse,  and  three  flats  with  small  boats  was  towed  by  United  States  steamer  ff. 
Gr.  Wright  to  Snow  Hill.  Work  was  begun  at  Snow  Hill  and  proceeded  upstream 
for  about  2  miles,  when  operations  were  suspended  on  6th  of  March  by  high  water 
until  April,  when  a  third  holster  was  added  to  the  plant  and  the  whole  towed  to 
Spreight's  Bridge  by  hired  service.  Operations  of  clearing  channel  and  banks  then 
proceeded  downstream  to  Mile  Post  19. 

Four  hundred  and  43  logs,  85  stumps.  519  large  snags,  10  cords  small  snags,  and  120 
trees  were  taken  from  the  channel:  727  trees  cut  and  pulled  back,  34  trees  trimmed, 
245  cords  of  brush  cut,  407  logs  rolled  back,  and  82  stumps  removed  from  banks. 

The  plant  returned  to  the  mouth  of  the  stream  on  the  10th  June. 

About  $1,000  will  be  needed  for  special  work  upon  Spring  Slough. 

Five  thousand  five  hundred  dollars  was  allotted  to  be  expended  by  me  upon  this 
stream  from  the  last  appropriation. 

The  amounts  expended  during  the  year  are  as  follows : 

Construction  and  repair  of  plant $519.92 

Purchase  of  rope,  tools,  etc 223. 13 

Water-gauge  observation 32. 25 

Superiutendence 944. 88 

Labor  and  supplies 2, 632. 15 

Total 4,352.33 

The  increase  in  tonnage  for  the  past  year  is  about  20  to  25  per  cent,  over  the  pre- 
ceding year. 

I  respectfully  and  urgently  recommend  an  appropriation  in  one  sum  to  complete 
the  project  adopted.  The  propriety  and  utility  of  this  work  has  been  clearly  demon- 
strated. 

When  the  project  is  completed  an  annual  appropriation  of  $2,000  to  $3,000  should 
be  made  to  keep  the  channel  clear. 

None  of  the  work  of  the  past  year  is  complete,  and  even  where  we  have  gone  over 
it,  owing  to  high  water,  needful  hnste  ana  insufficient  funds,  the  character  of  the 
work  in  some  places  is  not  as  I  would  like  for  it  to  be. 
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The  last  property  retam  shows  the  condition  and  e^timatM  value  of  the  propertj. 
The  annnal  list  of  floating  property  will  give  the  location^  original  cost,  and  present 
worth  of  that  property. 

Very  respectfully,  your  obedient  servant^ 

B.  Ransom, 
SMperimtendenL 
Capt.  W.  H.  BiXBY, 

Corpe  of  Enginwrs,  U.  8.  A, 


COMMERCIAL  STATISTICS. 


When  work  commenced  in  1881  the  steamboat  commeroe  was  nothing,  its  nMng 
oommerce  was  insignificant,  and  the  products  of  the  neighborhood  had  to  be  hanled 
overland  long  distances  to  market. 

At  present  five  steamboats  (with  an  aggregate  tonnage  of  250  tons  and  carrying 
capacity  of  700  bales  of  cotton)  enter  this  river ;  of  these  boats  three  stop  near  the 
mouth  and  two  run  31  miles  up  the  river  to  Snow  Hill  during  nearly  9  months  of  the 
year,  carrying  over  $1,342,000  of  ^oods  per  year. 

The  present  rates  of  transportation  are  estimated  to  be  nearly  50  per  cent,  less  than 
those  of  1881. 

The  river  marine  insurance  is  now  only  one-tenth  of  1  per  cent.,  in  contrast  to  one- 
ei^th  of  1  per  cent,  in  1886,  and  no  fixed  rate  prior  to  that  time. 

The  oommerce  is  rapidly  increasing.  Each  dollar  so  far  spent  on  this  improvement 
has  been  accompanied  by  the  development  of  $30  of  annual  commerce.  Bells  Ferry, 
4  miles  from  the  river  mouth,  which  in  1880  possessed  only  1  store,  a  few  houses,  and  37 
inhabitants,  had  increased  in  1886  up  to  37  stores  and  houses,  several  churches,  milla, 
and  school-houses,  with  about  200  inhabitants,  and  a  commerce  of  about  $200,000.  Snow 
Hill,  31  miles  from  the  river  month,  had  in  the  same  interval  increased  from  332  in- 
habitants up  to  500  inhabitants.  In  both  towns  property  had  increased  in  like 
proportion.^  It  is  estimated  that  the  increase  for  the  la«t  year  ha^  been  at  fully  aa 
g^reat  a  ratio,  and  that  this  development  will  continue  with  the  improvement  of  the 
river.  The  benefit  of  the  improvement  above  Snow  Hill  is  already  markedly  per- 
ceptible. There  is  in  this  river  basin  an  exceptionally  heavy  growth  of  heavy  and 
valuable  timber  (pine  trees  of  6  and  7  feet  diameter,  oak  and  gum,  yielding  sticks  2 
feet  square  and  60  feet  long,  ash,  cypress,  maple,  and  walnut  of  use^  size),  which 
now  has  a  market  open  to  it,  which  has  heretofore  been  unsalable  for  lack  of  trans> 
portation.  In  1888,  41,000,000  feet  of  lumber  was  taken  out  above  Snow  Hill  as 
against  nothing  the  preceding  year,  although  the  river  was  not  open  for  even  rafting 
until  late  in  the  year. 

This  improvement  is  beneficial  not  only  to  this  neighborhood  but  to  the  whole 
country,  since  the  cotton,  timber,  and  other  products  are  sent  to  the  North  and  West 
of  the  United  States,  whence  by  exchange  they  return  in  the  form  of  dry  goods, 
hardware,  flour,  meats,  etc.,  an  exchange  due  almost  entirely  to  the  lessened  freights 
resulting  from  the  recent  improvement  of  the  water  transportation  of  this  particular 
stream.  For  example,  in  1887,  for  the  first  time,  the  farmers  were  able  to  get  ice  by 
water  from  Maine ;  hay  and  flour  in  large  quantities  by  water  from  the  Western 
States  via  New  York;  furniture  and  fertilizers  from  South  Carolina. 

The  commerce  for  the  year  ending  December  31, 1890,  is  estimated  as  folic wb: 


Cla88  of  goods. 


Cotton  aiid  product* 

Rice 

Grains  and  forage 

Vegetables  and  truck... 
Live  stock  and  products 

]^aval  stores 

Lumber  and  nrodu<;t8.  - . 
General  mercnaudise — 

Total 


Exports. 

Imports. 

$341,000 

2,000 

900 

28, 9iX) 

9,  050 

3,000 

251,000 

50,250 

$650,000 

692, 100 

650,000 

Total. 


$341,000 

2,000 

900 

28,900 

9,050 

3, 000 

251,000 

706,250 


Tomuige. 


1, 342, 100 


2,225 

45 

40 

850 

40 

225 

U5,000 

7,000 


125,225 


Gain  over  last  year,  $122,750:  tons,  61,975. 

Transportation  lines  established  during  year,  none. 

The  above  statistics  are  based  mainly  upon  reports  of  Superintendent  ft.  Ransom, 
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made  after  much  coiTespondence  and  conversation  with  steamboat  captains  and 
agents,  cuatom-houfie  officials,  and  prominent  shippers  and  merchants. 


1 

Amount' 

Tons. 

Thft  f»Ortnm«rr»A  ut.  TtrMiAnt..  an  aTwiva  nhnmrn  .ia_    ..    

$1,342,100 

1, 342, 100 

45, 433 

30 

. 

125,225 

Tie  developnM^nt  of  commerce  since  begiimiug  of  the  improvoment  is 

lilxDended  on  imnrovement  an  to  Docember  31. 1890 

125,225 

The  developfuent  of  annual  commerce  for  every  doUoi*  spent  on  the  improve- 
m<^nt  iSn,... T...-- 

* 

L  g. 

IMPROVEMENT  OF  TRENT  RIVER,  NORTH  CAROLINA. 
HISTORY  OF. PAST  OPERATIONS. 

(1)  References  to  past  reports. — ^For  special  description  of  river,  see 
pages  713,  714,  Annual  Eeport  for  1879,  and  pages  1140-2  for  1889 ;  and 
for  river  above  Trenton,  see  pages  1140-2  of  Annual  Eei)ort  for  1889;  for 
special  history  of  past  work,  see  page  978,  Annual  Report  of  1886.  For 
iDai)s  of  river,  see  page  1054,  Report  of  Chief  of  Engineers  for  1889. 

(2)  Original  condition. — ^Trent  River,  a  tributary  of  the  Neuse  River, 
lias  a  total  length  of  about  73  miles  and  a  drainage  area  of  667  square 
miles. 

When  placed  under  Governmental  improvement  in  1879  this  stream 
possessed  a  6-foot  to  8-foot  roughly-cleared  navigation  from  its  mouth  at 
New  Berne  up,  18  miles,  to  PoUocksville,  and  a  lighter  draft  navigation 
7  miles  farther  to  Quaker  Bridge.  Above  PoUocksville  the  bars,  snags, 
and  trees  prevented  all  navigation,  except  occasionally  by  small  flat- 
boats  during  high  freshets.  Its  commerce  is  now  estimated  to  have 
then  been  about  $400,000  of  goods  per  year. 

(3)  Flan  of  improvement. — The  original  projects  of  1879  to  1889,  as 
continued  to  date,  assumed  that  6  to  8  feet  of  water  could  be  carried  at 
all  stages  18  miles  to  PoUocksville,  and  proposed  to  secure  a  thoroughly 
cleared  3-foot  navigation,  with  at  least  50  feet  channel  width,  at  all 
stages  of  water  from  PoUocksviUe,  20  mUes  up,  to  Trenton,  and  at  least 
30  feet  channel  width  and  over  3  feet  depth  during  winter  stages  of 
water  from  Trenton,  30  mUes  up,  to  the  Narrows  above  Free  Bridge,  and 
a  good  channel  for  pole  boats  13  miles  farther,  to  Upper  Quaker  Bridge. 
A  personal  examination  of  the  river  over  its  entire  length  in  1884,1885, 
and  1889  revealed  the  agricultural  richness  of  the  river  basin,  its  need 
of  better  transportation  facilities,  and  the  worthiness  of  the  improve- 
ment. 

The  total  final  cost  of  this  work  was  estimated  in  1889  to  be  $72,000. 

The  aggregate  amount  ai)propriated  for  this  project  up  to  June  30, 
1891,  is  $55,500. 

The  funds  now  on  hand  wUl  be  exhausted  before  new  appropriations 
can  become  available 

(4)  Results.— \]\i  to  June  30,  1890,  a  total  of  $50,379.41,  including 
outstanding  liabilities,  had  been  spent  in  aU  upon  this  improvement  in 
securing  a  weU-cleared  channel  10  to  12  feet  deep  at  aU  stages  (12  to  14 
feet  deep  at  ordinary  stages)  from  New  Berne  up  to  PoUocksviUe, 
thence  a  channel  6  to  8  feet  deep  at  aU  stages  (8  to  9  feet  deep  at  ordi- 
nary stages)  7  miles  farther  to  Quaker  Bridge,  thence  a  weU-cleared 
channel  60  feet  wide  and  3  feet  deep  at  all  stages  to  Ttenton,  and  a 
good  turning  basin  at  Trenton. 

In  consequence  of  this  improvement  steamboat  navigation  has  been 
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established  over  the  entire  river  to  Trenton,  making  trips  weekly  iii 
summer  and  three  times  a  week  in  the  busy  winter  season.  An  ins|>e( - 
tion  of  this  turning  basin  showed  considerable  shoaliug,  due  to  the 
town  allo^^Lug  the  surface  drainage  to  run  into  the  basin  and  permitting 
private  individual)^  to  roll  logs  down  the  side  revetments  of  the  basin. 

The  commerce  was  steadily  increasing,  and  was  then  about  $900,000 
worth  of  goods  transjwrted  per  year,  showing  that  every  dollar  once 
spent  on  this  improvement  has  been  accompanied  by  the  development 
of  about  $10  of  annual  commerce. 

The  navigation  of  the  river  was  not  obstructed  by  bridges  without 
draws. 

PRESENT  OPERATIONS. 

{5)  Woric  of  the  past  year. — The  special  work  of  the  past  year  h  as 
follows:  Expenditures,  including  outstanding  liabilities,  $3,517.66; 
value  of  United  States  plant,  $300. 

From  January  to  March  1891,  the  snagging  plant  (3  bolsters  and 
necessary  boats,  went  over  the  river  from  its  mouth  to  Trenton,  remov- 
ing the  worst  new  obstructions,  and  then  made  a  first  tolerably  fair 
clearing  of  7  miles  of  river  just  above  Trenton,  removing  from  the  banks 
796  trees  cut  and  pulled  back,  187  cords  of  brush  cut,  64  logs  and  67 
stumps  f.  and  from  the  channel  679  large  snags,  453  logs,  141  stumps. 

Water  gauges  were  kept  at  three  places  on  the  river. 

Inspections  of  work  and  property  were  made  during  the  year. 

The  improvement  has  been  under  the  immediate  supervision  of  Su- 
perintendent R.  Ransom,  whose  report  is  herewith  appended. 

A  small  reserve  has  been  kept  for  use  in  emergencies  and  for  a  little 
special  work  at  specially  low  water. 

The  latest  reliable  commercial  statistics,  those  for  the  year  ending 
December  31,  1890,  are  herewith  appended  showing  a  commerce  of 
$1,352,925  per  year,  about  89,985  tons. 

(6)  Recommendations  for  future  worlc. — It  is  recommended  that  the 
present  approved  and  adopted  project  be  completed  by  thoroughly  clear- 
ing the  river  up  to  the  Upper  Quaker  Bridge  by  removing  overbangincr 
trees  from  the  banks  and  the  snags  and  like  obstiiictions  from  the  chau- 
nel,  at  a  total  final  cost  of  $16,500  in  addition  to  the  funds  available 
June  30,  1891. 

This  amount  should  be  appropriated  in  sums  of  about  $10,000  per 
year.  Smaller  appropriations  may  increase  the  cost  by  about  $2,000  per 
appropriation. 

After  the  improvement  is  finished  the  pro])er  maintenance  of  the  im- 
proved channel  may  cost  from  $1,000  to  $2,000  per  yciir. 

This  river  is  in  the  collection  district  of  Pamlico,  N.  C. 

Money  statement. 

Jnly  1,  1890,  balance  unexpended $175.  12 

Amount  appropriated  by  act  approved  September  19,  1890 5, 000.  OO 

5, 175.  1*3 
June  30,  1891,  amount  expended  during  fiscal  year 3,  534.  5l> 

July  1,  1891,  balance  unexpended 1,  640.  .^O 

July  1,  1891,  outstanding  liabilities 37.  G3 

July  1,  1891,  balance  available 1,602.  1>3 

r  Amount  (estimated)  required  for  completion  of  existing  project 16,  500.  <X> 

J  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  iine  30, 1893     10, 000.  OO 
]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I,     harbor  acts  of  1866  and  1867. 
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beport  of  mb.  r.  ransom,  supbrintbndent. 

United  States  Engineer  Office, 

New  Berne,  N.  C,  June  SO,  1891, 

Cai^ain:  I  have  the  honor  to  sabmit  the  following  report  of  operations  for  the 
improvement  of  Trent  Eiver.  North  Carolina,  for  the  fiscal  year  ending  June  30. 
1891. 

Authority  £rom  yon,  dated  Noyember  15^  1890,  placed  $3,000  at  my  disposal  for 
this  purpose.  As  you  know,  Trent  River  is  without  special  plant  of  its  own,  and 
that  from  neighboring  streams  had  to  be  used  for  this  work.  Before  operations 
could  begin  this  plant  had  to  be  repaired,  and  not  untU  late  in  January,  1891,  could 
work  be  commenced. 

On  the  24th  of  that  month  the  plant  was  towed  to  just  above  Pollocksville,  and 
at  the  19-mile  post  the  work  began,  going  over  the  stream  and  recloaring  from  there 
to  Trenton.  By  the  middle  of  1?  ebruary  the  river  was  entirely  free  from  loffs,  snags, 
and  stumps  up  to  that  point,  and  the  plant  passed  the  bridge  there  and  work  started 
upon  a  part  of  the  river  upon  which  nothing  had  previously  been  done.  By  the 
27th  of  March  about  10  miles  above  Trenton  was  well  cleared  of  snags  and  over- 
hanging growth,  when  operation  ceased  because  of  stat^  of  funds,  and  the  plant  was 
brought  tp  New  Berne  on  the  81st  of  March. 

During  this  season's  operations  453  logs,  679  snags,  and  141  stumps  were  removed 
from  the  channel,  and  64  logs  cut  and  rolled  back,  796  trees  cut  and  pulled  back, 
67  stumps  removed,  and  187  cords  of  brush  cut  from  the  banks. 

The  plant  used  consisted  of  three  steam  holsters,  two  quarter  boats,  a  storehouse, 
and  three  fiats  and  small  boats. 

The  steamer  Wright,  belonging  to  the  Government  aud  temporarily  in  these  waters 
was  by  your  authority  used  to  tow  the  plant  from  here  to  the  point  of  beginning 
work  and  subsequently  to  move  the  plant  up  stream  until  just  before  reaching  Tren- 
ton.   The  holsters,  quarter-boats,  etc.,  belong  to  the  Neuse  and  Contentnia  works. 

Tlie  Trent  appropriation  paid  its  proper  proportion  of  the  expense  of  repairing  the 
plant. 

The  amounts  expended  during  the  past  year  have  been  as  follows : 

Repair  and  construction  of  plant $207.89 

Purchase  of  property  (rope,  tools,  etc.) 73. 35 

Water-gauge  observation 30. 00 

Superintendence 528.85 

Labor  and  supplies 2,185.19 

Total 3,025.28 

There  has  been  an  increased  tonnage  of  exports  of  about  20  per  cent,  while  the  im- 
ports for  the  past  12  mdnths  have  been  about  the  same  as  for  the  year  previous. 

My  repeated  recommendation  of  the  past  must  be  again  urged  for  the  completion 
of  the  work  projected  upon  this  river.  Every  best  interest  will  be  promoted  by  an 
appropriation  sufficient  to  complete  the  improvement  in  one  season. 

The  work  above  Trenton  opens  a  new  region  untapped  by  rail  or  water  communi- 
cation and  gives  an  outlet  to  timber  especially,  which  daily  increases  in  demand 
and  appreciates  in  value. 

The  immediate  execution  of  this  season's  work  has  been  under  Overseer  Eugene  J, 
Bell,  who  has  been  a  subordinate  employ^  for  many  years  and  has  well  earned  his 
promotion.     His  work  merits  commendation. 
Very  respectfully,  your  obedient  servant, 

R.  Ransom,  Supet-inteHdent, 

Capt.  W.  H.  BiXBY, 

Corps  of  Engineers,  U,  S.  A, 


COJfMERCIAL  statistics. 

When  work  commenced  in  1879  steamers  could  not  go  more  than  18  miles  up  to 
Pollocksville.  The  river  commerce  is  estimated  to  have  then  been  about  $400,000  of 
goods  per  year. 

At  present  steamers  make  regular  tripB  twice  a  week  in  sunmior  aud  tliree  times  a 
week  or  daily  in  the  busy  season  of  winter,  going  38  miles  up  the  river  to  lYentou, 
carrying  over  $1,350,000  worth  of  goods  per  year. 

The  rates  of  tranHptntatiou  are  estimated  at  from  25  to  75  per  cant.  l<'ss  than  those 
of  1879,  and  river  insurance  is  regarded  as  unnecessary,  except  against  fire.  Each 
dollar  so  far  spent  up«ni  the  improvement  has  been  accompanied  by  the  <leveIopment 
of  about  $19  in  annual  commerce. 
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During  the  past  year  ther«  has  been  a  eoiuiiderable  increnfle  in  the  total  commerce, 
due  to  a  large  increase  in  the  lumber  trade  and  to  the  fa<>t  that  crops  tliroughoat  this 
region  were  nnnsnally  good. 

It  ie  believed  that  the  future  benefit  will  be  in  proportion  to  the  paat.  Half  of  this 
river  basin  ia  without  railroad  facilities  and  must  aep«*nd  ni»on  the  river  for  tran» 
portation. 

The  commerce  for  the  year  ending  December  31, 18dO,  is  ohtiuiated  as  follows: 


Class  of  goods. 


Cotton  sad  products $200.W0   

lUco MXif»   

Vegetables  and  truck 15,  ^kifi    

Livestock  and  products 2i».  0»X» 

Tish.  oysters,  etc ]      lojhx*    

Naval  stores 5.  omi 

Lumber  and  products ;    500.  OOu   

General  mercnau dise ' f*>t W .  ( »00 


Exports. ,  Imports.  I      Total 

1  \ 


Total •    752,92,-) 


04K».  tJOO 


Tonnage. 


1 

1,650 

J,9rA) 

:jr) 

15.  t'ttylt  1 

5«io 

2(',  (nK) 

25<» 

lu.  mX) 

575 

5.  (M10 

A^) 

50",  om 

80.  :.<>•> 

(KM.  (XK>   ' 

6. 0«K» 

1,  3:.2, 925  1 

a9.985 

Gain  over  last  year,  $394,075. 

Transportation  lines  established  during  year,  nonf». 

The  above  statistics  are  based  mainly  upon  reports  of  Superintendent  R.  Ransom, 
made  after  much  correspondence  and  conversation  with  stoaniboat  captains  and 
agents,  custom-house  officials,  and  prominent  shippers  and  merchants. 


Amount. 


Commerro  at  present  as  above  shown 1  $1,352,925 

Commerce  betore  the  improvement  began '       4(X).  «k»i) 


Development  of  commerce  since  beginning  of  the  improvement 

Expenoed  on  improvement  up  to  Decern ber  31.  1«>0 

Development  of  annual  commerce  for  every  dollar  8]>cnt  on  the  improvement . 


952. 925 
50,687 
19 


Tons. 


89,985 

*22,  (HX» 
67,985 


*  Estimated. 


Lr  ZO. 

IMPROVEMENT  OF  NEUSE  RIVER,  UP  TO  SMITHFIELD,  NORTH  CAROLINA. 

HISTORY  OF  PAST   OPERATIONS. 


(1)  References  to  paH  reports, — For  special  description  of  river,  see 
pages  735-741,  Annual  Keport  for  1872 ;  for  special  history  of  past  work, 
see  page  982,  Annual  Eeport  for  1886 ;  for  map  of  river,  see  page  1058, 
Eeport  of  Chief  of  Engineers  for  1889;  for  map  of  location  of  jetties 
below  Ejnston,  see  page  1126  of  Annual  Eeport  for  1890. 

(2)  Original  condition. — The  Keuse  Eiver,  entering  into  the  Pamlico 
Sound,  has  a  total  length  of  about  360  miles  and  a  diainage  area  of 
5,781  square  miles  (2,506  of  which  are  situated  above  the  mouth  of  its 
upper  main  tributary,  the  Contentnia). 

When  placed  under  governmental  improvement  in  1878  this  stream 
possessed  during  nine  months  of  the  year  a  9-foot  depth  of  channel 
trom  its  mouth  40  miles  up  to  !N"ew  Berne,  thence  a  4-tV>ot  de]>th  50  miles 
farther  to  Kinston,  theiacea  3-foot  depth  45  miles  iVuther  to  Gold.sboro, 
and  thence  a  2-loot  depth  55  mih^s  farther  to  fSinitlifii^ld,  tins  clianuel 
depth  being  reduced  during  the  low-water  season  to  8  loot  at  New  Berne, 
2  feet  at  EJnston,  and  1  foot  at  Smithtield.    Over  tlic  Avholc  190  miles 
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fhe  river  was  so  blocked  by  war  aiid  other  obstniotions  that  navigatioii 
was  impracticable.  Its  steamboat  navigation  is  now  estimated  to  have 
then  been  only  about  $80,000. 

(3)  PUm  of  improvement — ^The  original  projects  of  1871  for  below 
Goldsboro,  and  of  1879  above  Goldsboro,  contemplated  the  removal 
of  the  war  blockades  and  natural  obstructions  and  the  excavation 
of  a  few  cut-offs  so  as  to  get  4^  feet  at  low  water  aU  the  year  to 
Goldsboro  and  3  feet  during  9  months  to  Smithfield.  The  projects 
of  1878, 1880,  and  1883,  as  continued  to  date,  proposed  to  remove  all 
sunken  logs,  snags,  floating  and  other  obstructions,  and  to  contract  the 
channel  way  by  jetties  so  as  to  assure  .during  the  entire  year  an  unob- 
structed 8-foot  navigation  40  miles  up  to  N^ew  Berne,  and  a  similar  4rfoot 
navigation  50  miles  farther  to  Kinston,  and  during  9  months  of  the  year 
a  3-foot  navigation  100  miles  farther  to  Smithfleld.  A  personal  exami- 
nation of  the  river  in  1884  revealed  the  agricultural  richness  of  the  river 
basin,  its  need  of  free  transportation  facilities,  and  the  worthiness  of 
the  improvement. 

The  total  final  cost  of  this  improvement  was  in  1888  estimated  at 
8374,000. 

The  aggregate  amount  appropriated  for  these  projects  up  tb  June  30, 
1891,  is  $267,500. 

The  fdnds  now  on  hand  will  be  used  up  before  new  appropriations 
can  become  available. 

(4)  Bemlt8.—Uj^  to  June  30, 1890,  a  total  of  $245,498.43,  including 
outstanding  liabilities,  had  been  spent  in  all  upon  this  improvement, 
giving  a  moderately  well-cleared  channel  over  the  entire  length  of  the 
river,  allowing  an  8-foot  navigation  to  l^ew  Berne  and  a  3-foot  naviga- 
tion to  Kinston  all  the  year  j  also  a  fair  3-foot  navigation  to  Goldsboro 
during  9  months  per  year,  and  thence  55  mUes  farther  to  Smithfield, 
occasionally. 

In  consequence  of  this  6  steamboat  lines  had  been  permanently 
established  between  Kew  Berne  and  Kinston  and  muning  occasionaUy 
24  miles  above  Kinston;  and  the  river  commerce  had  increased  from 
almost  nothing  up  to  over  $6,000,000  of  goods  transported  per  year, 
showing  that  each  dollar  once  spent  on  this  improvement  has  been  ac- 
companied by  the  development  of  about  $18  of  annual  commerce. 

The  navigation  of  this  river  was  obstructed  at  points  as  follows : 

BTear  Kinston  this  river  was  crossed  by  the  Atlantic  and  North  Caro- 
lina Eaikoad  on  a  drawbridge,  whose  draw  span  is  placed  upon  the 
shallow  side  of  the  river  instead  of  over  the  main  channel- way.  The 
present  improvement  will  probably  be  so  far  finished  in  a  few  years 
as  to  permit  of  a  deeper  navigation  above  this  bridge  at  Kinston  than 
will  then  be  able  to  pass  through  this  draw  opening.  All  the  steamer 
captains  so  far  heard  from  state  that  they  have  not  as  yet  been  de- 
layed from  want  of  water  at  this  draw  opening,  and  there  appears  no 
special  reason  for  a  change  in  the  position  of  the  draw  for  a  few  years. 
It  is  recommended  that  this  draw  be  permitted  to  remain  in  its  present 
I)Osition  for  the  present,  but  that  it  be  moved  to  the  channel  side  of 
the  river  as  soon  as  it  becomes  the  cliief  serious  obstruction  to  a  perma- 
nently increased  depth  of  navigation  between  New  Berne  and  Kinston. 

Near  Goldsboro  this  river  was  crossed  by  the  Wilmington  and 
Weldon  Bailroad  on  a  single-span  bridge  without  a  draw.  The  bottom 
of  the  bridge  was  about  17  feet  above  low  water.  The  channel  was 
said  to  be  partially  obstructed  by  a  pier  of  the  former  bridge.  Very 
few  steamers  had  so  far  reached  this  bridge,  although  thft  river  was 
navigable  for  several  mUes  above  Goldsboro.     It  is  recommended 
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The  latest  reliable  commercial  statistics,  those  for  the  year  ending 
December  31,  1890,  are  herewith  appended,  showing  a  commeixje  of 
$8,312^05  per  year,  about  328,462  tons. 

(6)  Kecommendations  for  future  work. — ^It  is  recommended  that  this 
improvement  be  completed  in  accordance  with  the  pre^sent '  approved 
and  adopted  projects,  so  as  to  secure  a  thoroughly  cleared  9-foot  navi- 
gation'up  to  New  Berne  and  a  similar  4-foot  navigation  to  Kinston 
during  the  entire  year,  and  thence  a  similar  3-ibot  i^avigation  to  Smith- 
iield  during  9  months  of  the  year,  at  a  total  expense  of  $106,500  in 
addition  to  the  funds  available  June  30, 1891,  this  amount  to  be  appro- 
priated in  yearly  installments  of  as  much  as  860,000  each.  Smaller 
yearly  appropriations,  involving  the  alternate  disorganization  and  re- 
organization of  working  partie^s,  damage  to  unfinished  work,  extra 
superintendence,  and  the  deterioration  of  plant,  may  increase  the  cost 
of  the  work  by  from  $2,000  to  §6,000  per  appropriation.  Further  im- 
provement, so  as  to  extend  the  navigation  above  Smithfield,  or  so  as  to 
increase  the  depth  of  water  or  length  of  time  of  such  navigation  below 
Smithfield,  is  not  recommended  at  present. 

After  the  improvement  is  finished  its  proper  maintenance  may  cost 
from  $2,000  to  $6,000  per  year. 

This  river  is  in  the  collection  district  of  Pamlico,  N.  C. 

Money  Htatement. 

July  1, 1890,  balance  unexpended. :....' $4, 076. 81 

Proceeds  of  sale 175. 90 

Amount  appropriated  by  act  approved  September  19, 181)0 20, 000. 00 

24,  252. 71 
June  30,  1891,  amount  expended  during  fiscal  year 9, 378. 26 

July  1,  1891,  balance  unexpended 14,874.45 

July  1,  1891,  outstanding  liabilities 1, 275. 31 

July  1,  1891,  balance  available 13,599.14 


f  Amount  (estimated)  required  for  completion  of  existing  project 106, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1893    60, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


repobt  of  mr.  r.  ransom,  superintendent. 

United  States  Engineer  Office, 

New  Bemej  JV.  C,  June  30,  1891. 

Captain:  I  have  the  honor  to  submit  the  following  report  of  operations  for  im- 
proving Neuse  River,  North  Carolina,  during  the  fiscalyoar  ending  June  30,  1891 : 

During  July  last  jettying  was  in  progress  near  Biddle's  Landing,  and  1,361  linear 
feet  were  built  that  month.  ITiirty-throe  logs,  1,  stump,  2  trees,  16  large  snagn,  6 
cords  of  small  snags,  and  68  old  piles  were  removed  in  order  to  put  in  jetties. 
The  progress  map  for  that  month  indicates  the  location  of  the  jetties. 

Less  than  $300  remained  available  at  the  end  of  the  month  and  operations  were 
suspended,  and  the  plant  was  laid  up  until  November,  when  the  new  appropriation 
became  available.  AH  our  plant  greatly  needed  repairs,  and  as  soon  as  possible  work 
was  begun  upon  it  to  put  it  in  Rerviceable  condition. 

In  April  2  hoisters,  2  quarter  boats,  2  storehouses,  and  3  flats,  with  row  boats,  in 
charge  of  Overseer  fc.  J.  Bell,  were  towed  by  United  States  steamer  H.  O.  ff right, 
from  New  Berne  and  Biddle's  Landing  to  tlie  Wilmington  and  Weldon  Railroad,  94 
miles.    About  20  days  was  consumed  iu  making  the  transfer. 

On  April  24  work  of  cleariufr  channel  and  bank  was  begun  at  "Wilmington  and  Wel- 
don Railroad  Bridge,  and  haH  progressed  downstream  to  mile  post  75,  and  on  June 
11, 3  hoisters  and  necessary  qiiarti^rs  and  flats,  iu  charge  of  Overseer  Herman  Bryan, 
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were  towed  to  Kinston,  clearing  cliAnnel  and  banks  from  that  point  to  the  forty -aer- 
enth  mile  post. 

Over  this  distance,  up  to  end  of  June.  4r4  Ioj^h.  928  large  sna^s.  .597  stnmps.  and 
232  trees  and  21  cords  Hinall  suh^  were  r*'mov«*d  from  channel,  and  lU7i  cord«»  of 
bmsh  cut,  39  stumps,  5(N}  trees  cut  tuid  pulled  back.  9  trees  trimmed  and  loffn  cut 
and  rolled  back  from  the  banks.  The  work  has  been  well  dune  and  the  river  is 
entirely  free  over  this  distance  from  obstrm-tions. 

bixteen  thousand  dollars  was  allotttnl  on  the  l.T»th  November  to  be  expen«led  by 
me  upon  this  improvement. 

The  amonnts  expended  dnrin;«;  the  year  are  as  follows; 

Construction  and  re]»air  of  plnnt $991.93 

Purchase  of  property  ( rope,  t<M»l.N,  ete. ) 445.  XS 

Water-gaujje  observation 30.  Oi'i 

Superintendence 1. 210.  95 

Labor  and  supplies 3.830.22 

Total 6,508.98 

Tide  gauges  have  been  kejit  at  Smith  field  an<l  other  points  of  work. 

It  is  proposed  to  continue  the  work  of  clearini;  thoroui^hly  the  stream  of  all 
obstructions  below  the  AVilminp:ton  and  Welchm  Railroad,  and,  when  the  stage  of 
water  will  permit,  to  resume  jettying  below  the  mouth  of  Contentnia  Creek,  and 
complete  the  original  plan  as  determine<l  as  far  down  as  Ande^^on'8  Landing. 

After  this  season,  if  the  sta^e  of  water  permits  fair  work,  the  Neuse  River  will  be 
in  fairly  good  boating  con<lition  from  the  Wilmini^ton  and  Wehlon  Railroad  to  New 
Berne,  94  miles,  and  thence  to  its  mouth.  It  receives  the  coumiercc  of  the  Trent  at 
New  Berne,  and  the  Contentnia  Creek  30  miles  above  New  Berne,  and  Swift  Creek 
8  miles  above  New  Berne. 

While  it  is  with  great  difficulty  that  we  obtain  such  accurate  data  as  we  desire,  I 
am  confident  that  there  has  been  in  the  past  year  an  increase  of  tonnniye  of  from  25 
to  33  per  cent,  over  the  yeiir  previous,  and  from  $2,000,000  to  $3,00(\0iK)  increase  in 
Talue  of  its  commerce. 

When  Ocracoke  Inlet  shall  have  been  improved  other  work  may  and  probably  will 
be  needed  in  its  lower  waters  to  deepen  the  channel  of  the  Neuse.  And  attention 
should  be  given  now  to  the  channels  near  this  place,  facilitating  the  navigation  to 
accommodate  the  increasing  traihc. 

I  heartily  commend  an  appropriation  for  the  improvement  of  Swift  Creek,  a  tribu- 
tary stream  leading  to  the  thriving  town  of  Vance boro  and  a  rich  farming  country 
above  that  place. 

The  demand  for  lnml)er  has  brought  into  prominence  the  value  of  the  timber  npon 
the  upper  Neuse.     Until  lately  advantage  was  not  attempted  to  be  taken  of  the  im- 

grovement  made  8  or  10  years  ago  over  this  part  of  the  river,  t.  «.,  from  Goldsboro  to 
mithfield.  Now  the  inhabitants  appreciate  its  importance,  and  I  can  justly  com- 
mend attention  to  the  wants  of  the  people  of  this  part  of  the  State  and  recommend 
an  appropriation  for  the  removal  of  the  bad  stone  shoals  near  Quaker  and  Cox 
bridges,  and  of  those  constantly  occurring  obstructions  incident  to  streams  through 
alluvial  regions. 

You  neetf  no  suggestions  from  me  as  to  the  amounts  proper  for  these  several  objects, 
but  liberality  in  appropriations,  such  as  will  permit  the  speedy  completion  of  the 
improvements,  would  be  the  wisest  and  most  economical. 

Wooden  jetties  are  necessarily  perishable  and  need  constant  repairs.  My  last  re- 
port called  attention  to  the  needs  in  this  direction  ujwn  this  river.  Another  year 
without  attention  to  them  emphasizes  my  recommendations,  which  I  here  most  re- 
spectfully but  urgently  repeat. 

Very  respectfully,  your  obedient  servant, 

R.  Ransom,  Superintendent, 
Capt  W.  H.  BrxBY, 

Corpi  of  Engineers,  U,  S,  A, 


COMMERCIAL  STATISTICS. 

When  work  commenced  in  1878  all  navigation  above  New  Berne  was  restricted  to 
one  small  steamer  which  ran  irregularlv  during  the  high-water  season,  carrying 
about  2,0(X)  bales  of  cotton  per  year  ($«(),()00). 

At  i)resont  seven  steamers  run  regularly  over  parts  of  the  river  above  New 
Berne,  sometimes  as  far  as  to  the  railroad  uear  Goldsboro  (95  miles  above  New  Berne), 
carrying  to  New  Berne  cotton  and  other  products  of  the  country,  their  return  fr'eight 
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being  mauafacttiTed  Kooda,  fertilizers,  and  articles  of  general  merchandise.  Five 
steamers  run  regularly  over  tiie  lower  riTer^  going  to  Eiizabetli  City,  Norfolk/  and 
Baltimore. 

Tlie  rates  of  transportation  are  estimated  to  be  from  25  to  70  per  cent,  less  than 
in  1878 ;  for  example,  the  freight  on  cotton  is  now  75  c«nt8  per  bale  by  steamer 
when  formerly  it  was  $2.75  per  bale  by  wagon.  Insurance  rates  have  fallen  about 
30  per  cent.,  and  marine  insurance  is  not  now  considered  necessary  above  New 
Berne.  Each  dollar  so  far  spent  upon  the  improvements  has  been  accompanied  by 
the  development  of  about  $19  of  annual  commerce.  The  effect  of  the  improve- 
ments made  on  the  Neuse,  Trent,  and  Contentnia  rivers  is  best  shown  by  the 
growth  of  commerce  of  New  Berne,  the  port  of  entry  for  all  this  traffic. 

All  this  combined  conunerce  passes  over  the  portion  of  the  Neuse  below  New 
Berne. 

The  commerce  of  New  Berne,  N.  C,  for  the  year  ending  December  31, 1890,  is  esti- 
mated as  follows : 


Class  of  goods. 


Cotton  and  products — 

Rice 

Vegetables  and  truck. . . 
Live  stock  and  products* 

Fish,  oysters,  etc 

Naval  stores 

Lumber  and  products. .-. 
General  mercuandiso  — 

Total 


Exports. 

Imports. 

Total. 

Tonnage. 

$1,  542, 280 

20, 000 

377, 100 

24, 400 

335, 200 

83, 875 

1. 795,  GOO 

$1,542,280 

20,000 

377,100 

24,400 

335,200 

83,875 

1,795,600 

4, 133, 750 

9,680 

445 

16, 900 

130 

3,770 

3,200 

253,000 

383, 750 

$3, 750, 000 

41, 337 

4,562,205 

3,750,000 

8,312,205 

828,462 

Gain  over  last  year,  $1,8-13,102;  tons,  141,824. 

Transportation  lines  established  during  year:  None. 

The  above  statistics  are  based  mainly  upon  reports  of  Superintendent  H.  Eansom, 
made  after  much  correspondence  and  conversation  with  steamboat  captains  and 
agents,  custom-house  officials,  and  prominent  shippers  and  merchants. 


Coramerce  at  present,  as  above  shown 

Commerce  beiore  tbo  improvement  Iw^nn 

Development  of  coiiimert^e  since  Ixjgiuning  of  the  improvement 

Expended  on  improvement  of  Trent,  Neuse,  and  Contentnia  Creek,  up  to  De- 
cember 31, 1890 

Development  of  annual  commerco  for  every  dollar  spent  on  the  improvements 


Amount. 


$8, 312, 205 
2, 000. 000 
6, 312, 205 

344,315 
19 


Tods. 


328,462 
*75,000 
253,462 


*  Estimated. 


L  II. 

IMPROVEMENT  OP  INLAND  WATER-WAY  BETWEEN  NEW  BERNE  AND 
BEAUFORT  HARBOR,  NORTH  CAROLINA,  VIA  CLUBFOOT,  HARLOWE, 
AND  NEWPORT  RIVERS. 

HISTORY  OP  PAST  OPERATIONS. 


(1)  Beferences  to  past  reports. — ^For  original  estimates  and  description, 
see  page  894,  Annual  Report  for  1880;  for  special  history  of  past  work, 
see  page  985,  Annual  Report  for  1886;  for  map  of  route,  see  page 
1130,  Annual  Report  of  1890;  and  for  maps  of  work  done,  seepage  lOGli 
Annual  Report  of  1889. 

(2)  Original  condition. — The  inland  line  of  navigation  from  New  Berne 
to  Beaufort  Harbor,  via  Clubfoot,  Harlowe,  and  Newport  rivers,  was  es- 
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A  new  canal,  paralleling  the  old  one,  now  appears  from  several  points 
of  view  to  be  preferable  to  tJie  old  one,  unless  the  latter  is  ceded  to  the 
United  States  free  of  charge. 

PRESENT   OPERATIONS. 

(5)  Work  of  the  past  year. — ^The  special  work  of  the  past  year  is  as 
follows:  Expenditures,  including  outstanding  liabilities,  $476.28;  value 
of  United  States  plant,  $420. 

Owing  to  its  variable  features  and  to  the  difficulty  of  projperly  speci- 
fying it  beforehand  and  measuring  it  afterwards,  all  minor  work  was, 
for  advantage  and  economy,  allowably  done  by  hired  labor  and  the 
purchase  of  materials  in  open  market. 

The  results  produced  by  the  sheet-piling  built  in  place  in  the  lower 
creek  have  been  very  satisfactory.  Sixty  linear  feet  of  new  jetty  have 
been  built  and  3,390  linear  feet  of  these  jetties  have  been  riprapped 
with  oyster  shells. 

In  August,  1890,  aU  active  operations  in  the  field  were  suspended, 
and  work  has  since  been  confined  to  office  duties  and  minor  work  await- 
ing cession  of  the  canal. 

The  work  of  this  improvement  during  the  year  has  been  efficiently 
carried  on  under  the  immediate  supervision  of  Assistant  Engineer  W. 
H.  Chadboum,  jr.,  whose  report  is  herewith  appended. 

Inspections'  of  tne  property  and  work  were  made  during  the  year. 

The  work  on  Harlowe  Creek,  formerly  the  narrowest  and  most  dan- 
gerous part  of  this  canal  route,  has  completed  an  excellent  channel  for 
5-feet-draft  boats  the  entire  length  of  Harlowe  Creek,  and  has  made 
the  Government  portion  (the  ends)  of  this  route  fully  equal  to  the  cen- 
tral portion,  now  owned  by  private  parties. 

Many  small  schooners  now  make  daily  use  of  this  route,  and  prepara- 
tions are  being  made  to  add  steam  service.  The  commerce  of  the  route 
is  rapidly  increasing.  Otherwise  tlie  situation  remains  about  the  same 
as  at  the  beginning  of  the  fiscal  year. 

The  latest  reliable  commercial  statistics,  those  for  the  year  ending 
December  31, 1890,  are  herewith  appended,  showing  a  conmierce  of 
$290,000  per  year,  about  14,000  tons. 

This  commerce  would  have  easily  reached  $3003^000  per  year  had  it 
not  been  for  the  insufficient  depth  of  the  canal  ow^ned  by  private  par- 
ties, forcing  vessels  to  use  the  Core  Sound  route. 

(6)  Kecommendations  for  future  work. — It  is  recommended  that  this 
improvement  be  extended  in  general  accord  with  the  projects  of  1883 
and  1884  over  the  whole  distance  through  the  New  Berne  and  Beaufort 
Canal,  a«  well  as  throuj^li  Clubfoot  Eiver  and  Harlowe  Creek,  so  far  as 
to  secure  a  channel  of  5  feet  depth  at  mean  low  water  and  30  feet  bot- 
tom width  from  the  mouth  of  Harlowe  Creek  to  the  mouth  of  Clubfoot 
River,  thus  completing  a  5-foot  navigation  from  New  Berne  to  Beaufort, 
at  a  tota.1  expense  of  $57,000,  in  addition  to  the  fiinds  available,  June  30, 
1891,  this  amount  to  be  appropriated  in  one  sum;  but  that  mo  new  funds 
he  Tnade  available  until  this  canal  shall  be  ceded  to  the  United  States  free 
of  cJiarge. 

^  Smaller  yearly  appropriations,  involving  the  alternate  disorganiza- 
tion and  reorganization  of  working  parties,  damage  to  unfinished  work, 
extra  superintendence  and  the  deterioration  of  plant,  may  increase  the 
cost  of  the  work  by  from  $1,600  to  §4,000  per  appropriation. 

A  personal  inspection  of  this  route  in  1885  revealed  the  worthiness  of 
this  improvement.    If  well  opened  this  line  would  be  of  much  value  as 
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a  connectiDfr  link  between  Pamlico  Sound  and  Beaufort  Harbor,  and 
would  complete  an  otherwise  already  existinj;:  inland  navigation  from 
the  Chesapeake  to  BeauforL  K.  C.  The  danj^ers  of  ocean  travel  around 
Cape  Hatteras  and  Cape  Lookout  are  so  great  that  some  such  5-foot 
navigation  for  small  vessels  api>ears  necessary  between  Pamlico  Sound 
and  Beaufort  Harbor,  and  no  similar  navigation  can  be  secured  by  any 
other  existing  route  except  at  greatly  increased  expense.  Further  im- 
jirovement  over  this  route  so  as  to  secure  a  channel  of  more  than  5  frot 
depth  at  low  water  is  not  recommended  for  the  present. 

After  this  improvement  is  completed,  its  proper  maintenance  may 
cost  from  $1,000  to  $3,000  per  year. 

This  water-way  is  in  the  collection  dlfitrict  of  Pamlico  and  Beaufort,  N.  C.      * 

Money  statement 

July  1,  1890,  balance  unexpended $8,401.88 

June  30, 1891;  amount  expended  during  fiscal  year 48L  28 

July  1,  1891,  balance  unexpended 7,920.60 


{Amount  (estimated)  required  for  completion  of  existin^j  ]ii«utHt 57,0<"H». {)0 
Amount  that  can  be  protitably  expended  in  fiscal  yeareinlinp  Jiine.'W),  189:^    57,00U.  00 
Submittal  in  compliance  with  requirements  of  sectiuut*  2  of  river  and 
harbor  acts  of  18(36  and  1867. 


REPORT  OF  MR.  W.  H.  CnXDBOURN,  JR.,  ASSISTANT  EXGINT:ER. 

United  States  Engineer  Office, 

Beaufort  J  X.  C,  June  SO,  1S91, 

Captaik:  I  have  the  honor  to  submit  the  following  report  on  the  water  way 
between  New  Berne  and  Beaufort,  N.  C,  during  the  fiscal  year  ending  June  30, 1891: 
Tliie  water  way  has  been  in  my  charpje  since  January  23,  1891. 

Work  ha-s  been  entirely  suspended  on  tliis  water  way,  awaiting  action  on  the  part  of 
the  private  company  owning  the  New  Berne  and  Beaufort  Canal,  forming  a  part  of 
this  waterway.  At  present  the  approaches  to  the  caiuU  are  reported  to  nave  a 
greater  depth  of  water  than  the  shoalest  part  of  the  canal  itself. 

Owing  to  the  small  amount  of  money  at  my  disposal  I  have  made  no  examination 
of  this  water  way  or  inspection  of  the  work  done  by  the  United  States  'in  previous 
years. 

There  has  been  a  decrease  in  tonnage  passing  through  this,  water  way  owing  to  the 
canal  being  obstructed  by  a  dredge  operating  for  the  canal  o\\Tier8. 
No  new  lines  of  transportation  nave  been  established  during  the  year. 
Very  respectfully,  your  obedient  servant, 

W.  H.  Chadbourn,  Jr., 

AB8i9t4Jkni  JSnffineer, 
Capt.  W.  H.  BiXBY, 

Corps  of  Engineers,  U.  8.  A, 


COMMERCIAL  STATISTICS. 


When  work  commenced  on  this  improvement  in  1883  there  was  no  navigation  or 
commerce  by  this  route. 

At  present  vessels  drawing  3^  feet  make  regular  trips,  except  when  prevented  by 
elides,  caves,  and  consequent  insuthcient  depth  in  the  New  Berne  and  Beaufort  Canal 
(owned  by  private  parties  as  above  stated). 

The  improvement,  though  quite  recent  and  still  incomplete,  has  already  brought 
about  a  reduction  of  about  25  per  cent,  in  freight  charges  between  New  Berne  and 
Beaufort,  and  each  dollar  so  far  spent  upon  the  improvement  has  been  accompanied 
by  the  development  of  about  $11  of  annual  commerce. 

This  water  way  affords  a  short  nearly  direct  route  to  all  vessels  able  to  use  it,  from 
Pamlico  Sound,  Neuse  River^  and  tlii-ir  tributaries,  to  Beaufort  Harbor,  Core  and 
Bogue  Sounds,  White  Oak  Jiiver,  and  the  ocean.    It  completes  the  existing  line  of 
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inland  navigation  from  Chesapeake  Bay  to  Beaufort  Harbor,  and  its  iinal  completion 
will  insure  a  good  5-foot  navigation  at  low  water  between  these  XK)ints,  avoiding  the 
dangers  of  Uattcras  and  Lookout  and  the  shoals  of  Core  Sound. 

During  the  past  year  traffic  by  this  route  was  much  hindered  and  interfered  with 
by  a  dredge  in  the  above-mentioned  canal^  which  prevented  the  passage  of  boats  for 
a  great  portion  of  the  year  so  that  many  vessels  which  would  have  used  this  water 
way  were  compelled  to  adopt  the  longer  route  through  Core  Sound.  As  this  Core 
Sound  conmierce  is  mainly  a  commerce  between  New  Berne  and  Beanfort,  and  ap< 
pears  in  no  other  report;  it  is  deemed  only  fair  to  include  it  in  the  commercial  sta- 
tistics of  this  water  way  between  New  Berne  and  Beaufort. 

The  conmierce  for  the  year  ending  Slst  December,  1890,  is  estimated  as  follows  : 


CIbsii  of  goods. 


Cotton  and  prodncta 

Tobacco 

Kic« 

6rain9  and  forage 

Vegetables  and  tmck 

Live  Btock  and  products. 

Fish,  oysters,  etc 

Naval  stores 

Lumber  and  products — 

Pertilizers 

Machinery 

General  merchandise  — 
Sundries 


Actually  passing  over  this  water  wa^- 

Commerce  through  Core  Sound  which  would  have  passed 
over  this  waterway  had  canal  been  open , 


Grand  total. 


Exports. 


$50,000 


2,000 
1,000 
5.000 
2.  500 
16. 000 
7.000 
0, 5IK) 
3,000 


5,000 
1,000 


Imports. 


$1,000 


4,000 
5,' 500 


1,500 
31,000 


98,000 
70,000 


43,000 
79,000 


108,000 


122,000 


Total. 


$60,000 
1,000 
2,000 
5,000 
5,000 
8,000 
10,000 
7,000 
6,500 
3,000 
1,500 
36,000 
1,000 


141,000 
149,000 


Tonnage. 


815 

5 

45 

800 

230 

00 

1,760 

275 

1,900 

isa 

100 

1,650 

200 


6,980 
7,020 


290,000 


14,000 


Gain  over  last  year,  $90,075  ;  tons,  4,848. 

Transportation  lines  established  during  year,  none. 

The  above  statistics  are  based  mainly  upon  reports  of  Assistant  Engineer  William  H. 
Chadboum,  jr.,  made  after  much  correspondence  and  conversation  with  steamboat 
captains  and  agents,  custom-house  officials,  and  prominent  shippers  and  merchants. 


The  commerce  at  present  as  above  shown  is 

The  commerce  before  the  improvement  began  was 

The  development  of  commerce  since  beginning  of  thc^  improvement  is 

ExpendcNl  on  improvement  up  to  Slst  December,  1890 

The  development  of  annaal  commerce  for  every  dollar  sjient  on  the  improvement  is 


Amount. 


$290,000 

Nothing. 

290,000 

27,079 

11 


Tons. 


14,000 


14,000 


L  12. 
IMPROVEMENT  OF  HARBOR  AT  BEAUFORT,  NORTH  CAROLINA. 


HISTORY  OF  PAST  OPERATIONS. 

(1)  Reference  to  past  reports, — For  special  description  of  harbor,  see 
pages  1013-1017,  Annual  Keport  of  1881;  for  special  history  of  past 
work,  see  page  989,  Annual  Rex)ort  of  1886,  and  for  maps  of  harbor,  see 
page  1076,  Annual  Report  of  1885,  and  page  1136  of  1890. 

(2)  Original  condition, — ^Beaufort  Harbor,  at  the  eastern  terminus  of 
the  Atlantic  and  North  Carolina  Railroad,  is  the  only  harbor  of  any 
importance  between  Chesapeake  Bay  and  Wilmington,  N.  C,  a  distance 
of  over  300  miles.  It  is  especially  valuable  as  the  natural  outlet  to  the 
inland  commerce  of  northern  and  middle  Korth  Carolina,  and  as  a 
natural  harbor  of  refuge  to  vessels  overtaken  on  this  most  exposed 
portion  of  the  Atlantic  coast.    K  its  channel  were  marked  by  range 
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lights  it  would  be  oue  of  tlic*  easi«*st  harbors  to  enter  bc-tween  the  Ches- 
a|)eHke  anH  Savininah. 

When  filaeed  under  jrovern mental  improvement  in  1884.>,  this  harUir 
])<>ssess4Hl  a  bar  entran«-e  of  15.3  feet  least  depth  at  mean  low  water, 
with  an  avera^re  rise  and  fidl  of  tide  of  3  feet.  At  this  time,  however, 
the  harbor  entrance  was  ra[»idly  deteriorating!,  its  width,  measuretl 
from  Fort  Macon  Point  to  Shaokleford  Point,  ha\ing  increased  500  fet*r 
between  the  years  1804  and  1880  and  900  feet  more  between  the  years 
1880  and  1881,  and  its  bar  having  rapidly  and  proportionately  shoaled. 
From  the  bar  the  harbor  possessed  a  channel  of  25  feet  depth  for  3.7 
miles  up  to  the  Atlantic  and  Xorth  Carolina  Kailroad  Wharf  at  Morehead 
City,  and  a  branch  channel  of  9  teet  depth  for  0.6  miles  up  to  Bulkhead 
Channel,  and  of  2  feet  minimum  depth  for  0.6  miles  further  to  the 
wharves  of  Beaufort  City,  where  coasting  vessi^ls  liad  a  good  wharfajre 
of  7  feet  depth  and  1,HM)  feet  length.  Its  commerce  is  now  esriniate<l 
to  have  been  about  $1,000,0<M). 

(3)  Plan  of  improrement, — The  original  project  of  1881  proposed  to 
stop  the  erosion  at  Shackleford  Point  by  jetties;  to  extend  the  9-foot 
depth  of  water  from  Bulkhead  Channel  to  Beaufort  City  by  a  cutting 
200  feet  wide,  and  thence  to  dredge  a  0-foot  channel  UK)  feet  wide  to 
Korth  River  and  Core  Sound  fi>r  the  accommodation  of  the  small  craft 
of  the  ncMghboring  scmnd.  The  projects  of  1881,  1882,  and  1884,  as  con- 
tinued to  date,  projmsed  to  secure  this  harbor  by  stoi»i)ing  further  ero- 
sion of  the  sand  banks  at  Slvackleford  Point  and  Fort  Macon  Point,  and 
thus  stopping  further  deterioration  of  the  bar  entrance,  and  propose<l 
to  open  a  7-foot  channel  100  feet  wide  to  Beaufoi-t  City.  A  x)ersonal 
examination  of  the  lo<^ality  and  work  in  1884  revealed  the  need  of  such 
work  and  its  im])ortance.  Inadeijuate  yearly  appropriations  and  their 
consequences  (the  alternate  disorganization  and  reorganization  of  work- 
ing parties,  damage  to  unlinished  work,  extra  superintendence,  and  de- 
terioration of  plant)  have  added  considerably  to  the  cost  of  the  work. 

The  total  final  cost  of  this  work  was  estimated  in  1887  at  §163,000. 

The  aggregate  amount  api)ropriated  for  these  projects  up  to  June  30, 
1891,  is  $140,(H)0. 

The  funds  now  on  hand  will  all  be  used  up  before  new  appropriations 
can  become  available. 

(4)  Resnltfi,—\jj}  to  June  30, 1890,  a  total  of  §122,034.43,  including  out- 
standing liabilities,  had  been  spent  in  all  upon  this  imi)rovement  in  suc- 
cessfully stopi)ing  the  erosion  of  Shackletbrd  Point  and  Fort  Macon 
Point,  in  arresting  the  shoaling  upon  this  bar,  and  in  making  a  careful 
survey  of  the  present  condition  of  the  harbor  entrance  lueparatory  to 
the  definite  location  of  further  works, 

iS"o  special  imjirovement  of  dei)th  of  water  was  thereby  expected  or 
obtained,  but  tlu*  r(»trograde  movement  had  been  in  general  aiTcsted, 
the  old  shore  lines  had  r^^formed  to  a  considerable  extent  as  desired, 
and  the  former  good  condition  of  the  harbor  entrance  was  being  rapidly 
established.  Tliecommerce  w^as  then  about  §2,150,000  of  goods  exported 
and  imported,  showing  that  every  dollar  once  spent  upon  this  improve- 
ment has  been  accompanied  by  the  develoi)ment  of  about  §10  of  annual 
commerce. 

PRESENT   OPERATIONS. 

(5)  WorTc  of  past  ymr.-j-The  special  work  of  the  past  year  is  as  fol- 
lows: Expenditures,  including  outstanding  liabilities,  §1,638.91 :  value 
of  United  Statcss  i>lant,  §3,025. 

Owing  to  its  variable  features  and  the  difficulty  of  properly  specify- 
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ing  it  befoivliaud  and  measuring  it  afterwards,  all  minor  work  was,  for 
advantage  and  economy,  allowably  done  by  hired  labor  and  the  pur- 
chase of  materials  in  open  market. 

Contracts  for  work  under  new  appropriations  with  the  Alabama 
Dredging  and  Jetty  Company  were  approved  in  January,  1891,  work 
to  commence  on  or  before  3d  July,  1891,  or  upon  completion  of  contract 
work  on  Bogue  Sound.  . 

At  Shackleford  Point  there  aife  now  about  8,000  linear  feet  of  move- 
able catch-sand  fencing,  and  at  Fort  Macon  Point  about  4,000  linear 
feet.  These  fences  were,  from  time  to  time,  raised  a  foot  or  two  as  sand 
accumulated  about  them,  this  accumulation  being  found  to  take  place 
very  rapidly  and  in  a  highly  satisfactory  maimer. 

Two  hundred  and  eighty  linear  feet  of  brush  and  stone  revetment  were 
built  at  Shackleford  Point  across  a  small  slough. 

During  the  year  several  minor  surveys  have  been  made  of  past  work 
and  01  the  shore  lines  at  both  Shackleford  Point  and  Fort  Macon  as  a 
check  upon  the  effect  of  past  work,  and  to  obtain  data  for  the  proper 
prosecution,  recoM,  and  comparison  of  future  work. 

Inspections  of  property  and  work  were  made  several  times  during  the 
year.  These  inspections  showed  marked  successful  results  at  all  the 
jetties,  brush  and  stone  revetments,  and  fences  and  crib  work  of  past 
years.  The  shore  line  is  now  rapidly  building  out  towards  the  ocean  at 
points  where  it  formerly  w^as  cutting  away  the  most  quickly. 

The  work  of  this  improvement  during  the  past  year  has  been  vigor- 
ously and  very  efficiently  carried  on  under  the  immediate  supervision 
of  Assistant  Engineer  W.  H.  Chadbourn,  jr. 

The  work  of  the  past  year  has  much  assisted  in  the  preservation  of 
this  harbor.  The  channel  cut  through  Beaufort  City  Shoal  has  widened 
considerably  xmder  the  influence  of  the  tidal  scour,  and  now  affords  an 
easy  route  from  the  entrance  of  the  harbor  to  the  city  wharves. 

Most  of  the  jetties  have  been  raised  to  about  the  high-tide  line. 

The  shore  revetments  have  assisted  in  the  preservation  of  the  beach, 
and  the  sand  fences  have  been  markedly  successful  in  building  up  the 
area  reclaimed  from  the  ocean. 

The  Shackleford  Channel  and  the  available  depth  on  the  bar  have  both 
been  greatly  improved. 

Shackleford  Point  is  rapidly  moving  back  to  its  best  condition  of 
nearly  60  years  ago.  Otherwise  the  situation  remains  about  the  same 
as  at  the  beginning  of  the  fiscal  year. 

The  latest  reliable  commercial  statistics,  those  for  the  year  ending 
December  31,  1890,  are  herewith  appended,  showing  a  commerce  of 
fl2,324^00  per  year  (about  46,675  tons). 

(6)  Eccommendations  for  future  work, — It  is  recommended  that  the 
present  approved  projects  be  completed  so  far  as  to  thoroughly  protect 
Shackleford  and  Fort  Macon  points  from  further  erosion,  and  to  dredge 
a  reduced  channel  of  100  feet  width  and  7  feet  depth  at  low  water  from 
Bulkhead  Channel  entirely  through  to  Beaufort  City,  at  a  total  expense 
of  $23,000,  in  addition  to  the  funds  available  on  June  30, 1891,  this 
amount  to  be  appropriated  in  one  sum  during  the  next  year.  Smaller 
yearly  appropriations,  involving  the  alternate  disorganization  and  re- 
organization of  working  parties,  deterioration  of  unfinished  work,  extra 
superintendence,  and  detorioration  of  plant,  may  increase  the  cost  of  the 
work  by  from  $3,000  to  $5,000  per  appropriation. 

Further  improvement  in  accord  with  the  original  project,  so  as  to 
secure  to  Beaufort  City  a  channel  of  over  7  feet  depth  at  low  water 
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from  Bulkhead  Channel,  is  not  reeomnirnded  at  present.    This  improve- 
ment once  thoroughly  completed  should  be  permanent. 

Hie  harbor  entrance  needs  a  pair  of  range  lights  visible  to  a  distance 
of  6  miles.  It  woold  then  be  of  great  value  as  a  harbor  of  refage.  The 
least  depth  of  water  in  this  bar  could  probably  be  easily  increased  to 
18  feet  at  low  water,  as  it  is  said  to  have  been  in  1737  and  1830;  $500,000 
spent  in  a  single  jetty  on  the  east  side  of  the  entrance  would  probably 
cover  the  entire  cost  of  this  increase  of  depth. 

Beanfort  ia  a  port  of  entry. 

Money  statement. 

Jtdy  1,  1890,  balance  nnexpended $3,140.04 

Amount  appropriated  by  act  approved  September  19,  1890 15, 000. 00 

18, 140.  (^ 
June  30,  1891,  amount  expended  during  fiscal  year 1,680.53 

July  1,  1891,  balance  unexpended 16,459.51 

July  1,  1H91,  outsUnding  liabilities $132.85 

J  lily  1 ,  mill,  amount  covered  by  uncompleted  contracts 12,  (XX).  00 

12,132.85 

July  1,  1891,  balance  available 4,326.66 

r  Amount  (estimated)  required  for  completion  of  existinis:  project 23, 000. 00 

I  Amount  that  can  be  protitably  expended  in  tiscal  year  eudlDjj;  June  30, 1893    23, 000. 00 
1  Submitted  in  compliance  with  requirements  of  sections  ii  of  river  and 
.    L     harbor  acts  of  1866  and  1867. 


Abstract  of  proposals  for  dredging  harbor  at  Beaufort,  N.  C,  opened  at  IS  ol^clock, 
December  16,  ISLh),  by  Capt,   W.  H,  Bixby,  Corps  of  Engineers, 


Ko. 

Kame  and  address  of  bidder. 

Price  bid. 

Bemarks. 

1 

2 
8 

Chester  T.  Caler,  Korfolk,  Va  . . . . 

• 

Skinner  &  Wallace,  Wilming- 
ton, N.  C. 

Alabama  Dredging  and  Jetty  Co., 
Mobile,  Ala. 

39  cents  per  cubic  yard,  in  scows. . 

37  cents  per  cubic  yard,  In  scows. . 
33^  cents  per  cnbic  yard,  in  scows. 

Will  commenoo  October 

20,    1891;    150    to  200 

yards  dailv. 
within  6  nluntbs;   1,000 

yards  weekly. 
Within  6  uionths;  2,000 

yards  weekly. 

Amount  of  dredging  bid  for,  $10,000  to  $12,000. 

Recommended  to  be  awarded  to  bidder  No.  3,  Alabama  Dredging  and  Jetty  Com- 
pany. 

There  is  available  for  the  work  of  improving  harbor  at  Beaufort,  N.  C,  the  sum  of 
$17,000. 


REPORT  OF  MR.  W.  H.   CHADBOURN,  JR.,  ASSISTANT  ENGINEER. 


United  States  Engineer  Office, 

Beaufort y  N.  C,  June  SO,  1891, 

Captain:  I  have  the  honor  to  submit  the  following  report  on  the  improvement  of 
the  harbor  at  Beaufort,  N.  C,  during  the  fiscal  year  ending  June  30, 1891. 

This  harbor  has  been  in  my  charge  since  January  23,  1891. 

No  dredging  has  been  done  in  this  harbor  during  the  year,  but  a  contract  was  made 
December  24,  1890,  with  the  Alabama  Dredging  and  Jetty  Company  for  from  $10,000 
to  $12,000,  work  to  begin  not  later  than  July  1, 1891. 

Examinations  have  been  made  of  the  dredging  done  in  former  years,  and  it  was 
found  to  be  in  good  condition,  but  slowly  scouring  on  both  sides  and  bottom. 
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Until  May  15, 1891,  a  regular  force  of  two  men  were  kept  bnsily  at  work  raising 
the  sand  fences  at  both  Fort  Maoon  and  8hackleford  points,  and  a  large  amount  of 
sand  has  been  accumulat'Cd  on  what  was  formerly  a  low  flat  beach. 

Minor  suryeys  have  been  made  of  the  low-tide  beach  Hne  at  Shackleford  Point  and 
of  Shoal  L  at  Beaufort. 

The  expenditures  under  my  direction  have  been : 

For  superintendence  and  surveys $162.31 

For  manual  labor 834.03 

For  purchase  and  repair  of  property 40.21 

Total 536.55 

Very  respectfully^  your  obedient  servant; 

W.  H.  Chadbourn,  Jr., 

AaaUUint  Engineer. 
Capt.  W.  H.  BncBY, 

Corps  of  Engineers f  U.  8.  A. 


COMMERCIAL.  STATISTICS. 

When  this  improvement  was  commenced,  in  1881,  the  sand  banks  which  limit  the 
width  of  the  harbor  entrance  were  rapidly  wearing  away  (a  sixth  of  a  mile  in  1  year), 
and  the  harbor  entrance  bar  was  rapidly  shoaling.  The  commerce  is  estimated  to 
have  then  been  about  $1,000,000. 

No  marked  improvement  was  expected  or  has  been  obtained  in  commerce  or  navi- 
gation or  in  the  rates  of  freight  and  insurance.  The  deterioration  has  been  stopped, 
and  the  former  good  condition  of  the  harbor  entrance  is  being  re-established.  The 
depth  of  water  on  the  bar  is  now  about  14  feet  at  low  water,  and  the  harbor  entrance 
is  constantly  improving. 

The  commerce  is  now  estimated  to  be  about  $2;324,500  of  goods  transported  per 
year. 

This  harbor,  at  the  eastern  terminus  of  the  Atlantic  and  North  Carolina  Railroad, 
is  the  only  harbor  of  special  importance  between  Chesapeake  Bay  and  Wilmington, 
N.  C,  a  distance  of  over  300  miles.  It  is  especially  valuable  as  being  the  natural 
outlet  of  Albemarle  and  Pamlico  sounds,  and  of  the  inland  commerce  of  northern  and 
middle  North  Carolina,  and  as  being  also  a  harbor  of  refuge  for  vessels  overtaken  on 
the  exposed  portion  of  the  Atlantic  coast  embracing  Capes  Hatteras  and  Lookout. 
If  its  channel  were  properly  marked  by  range  lights  it  would  be  one  of  the  safest 
and  easiest  harbors  to  enter  between  the  Chesapeake  and  Savannah.  Large  numbers 
of  shallow-draft  coasting  vessels  from  the  Tar,  Pamlico,  Trent,  Contentnia,  and  Neuse 
rivers,  and  from  Albemarle  and  Pamlico  sounds,  come  by  way  of  the  New  Berne  and 
Beaufort  Canal  or  Core  Sound,  and  pass  through  this  harbor  on  their  way  south  to 
Wilmington,  Georgetown,  Charleston,  and  Savannah,  this  harbor  affording  them  a 
-  safe  and  convenient  exit  to  the  ocean,  and  permittiq^  them  to  avoid  the  dangers  of 
ocean  navigation  outside  Hatteras  or  Lookout.  The  preservation  and  development 
of  this  harbor  is  of  great  importance  to  the  whole  State  of  North  Carolina.  Its  natu- 
ral advantages  are  such  that,  vrith  proper  developments;  this  would  become'one  of 
the  principal  harbors  of  the  southern  coast. 

Its  total  present  commerce  is  reported  as  follows; 

Movement  ofteeseU. 


Description.  No.       Tons. 


Soil  vessels  owned  at  Beaufort  N.  C 138        2,024 

Steam  vessels  owned  at  Beaufort,  N.  C 2  121 

Sail  vessels  built  at  Beaufort,  X.  C 

Vessels,  increase  over  Lust  year , 

Vessels  passed  through  (Joro  Sound,  and  out  of  Beaufort  Harbor  Inlet:  Sail  vessels, 
(estimated),  yachts,  and  passenger  boats 30,000 

No  records  are  kept  of  vessels  arriving  at  or  departing  from  Beaufort,  N.  C. 

The  commerce  paKsing  through  the  harbor  as  given  in  the  above  summary  is  esti- 
mated at  about  15,000  tons  per  year — value  $1,200,000,  consisting  of  grain,  fertilizers, 
lumber,  general  merchandise,  and  sundries. 


1372      REPORT   OF  THE   CfflEF   OP   ENGINEERS,  U.  8.  ARMY. 

t 

The  comraiTce  for  the  yoar  ending  31st  Derembcr,  IMK),  is  ei^timated  as  follows: 


ClaHS  of  goods. 


Cotton  uid  prodnctB 

Tobacoo 

Rk* 


Grains  and  forago 

VejaretAblos  and  triirk  — 
Live  Block  and  products 

Fish,  oysters,  etc 

Lumbti'r  and  prixlucts. . . 

Coal  and  minerals 

Fertilizers 

Machinery 

General  merchandise 

Sondriea 


Total 

Passing  through  the  harbor. 


Exports 


$7fi.  I'm 

40.  (K}<j  ! 
3.  (XX)  1 


6,'l.  .VK)  ■ 

lEfO.  (KK)  1 
5,000  1 


26.000  I 


i,'55.  mxi 
1:5.000  ' 


1.0tK»  , 
27.W,H)  I 


55. 000 
30,000 


23.000 

2^).  I  KM) 

27.0<HJ 

270.  IKK) 

5.000 


«f76  000 
SK*.  000 

4.  IHVO 
27.  t)00 

tio.  :«<x) 

75.  OlK) 
2G0.  (H)0 

5.  (HX) 
23.  (HK) 
51.000 
27.  IHK) 

405.  W»0 
18,000 


611.500  :        513.tK)«)  1     1,124.500 
600.000  600, 0»X)       1,200,000 


Gnmdtotal i    1,211,500  ,    1,113,000 


2, 324, 500 


Tonna.^»? 


1,4  «» 

'{*) 

14.<»*» 

87-. 

4.  :«25 

2,  '':*) 

4,  *««» 
2,A«0 


31,675 
15,  o<ji) 


46,675 


Gain  over  last  year,  $190,500. 

Transportation  lines  established  dnring  year,  none. 

The  above  statistics  are  based  mainly  upon  report*  of  Assistant  Enjijineer  W.  H. 
Chadboiirn,  jr.,  made  after  much  corrospondeiiee  and  conversation  with  steamboat 
captains  and  agents,  custom-house  othcials,  and  prominent  shippers  and  merchants. 


The  commerce  at  presents,  as  above  shoTm.  is 

The  commerce  b<'tore  the  improvement  beiran  waH 

The  developement  of  commerce  since  bosriniiing  of  the  improvement  is 

Expended  on  improvement  up  to  31st  Beociiibcr  l>s9() 

The  development  of  annual  commerce  for  every  dollar  spent  on  Che  improvement  is 

*  Est  implied. 


Amount. 


$2,  324.  500 

1,  000.  (Km) 

1,324,:>00 

123,  020 

10 


Tcm-s. 


46.  (rr:> 

•25. 

1,»<K» 

21, 

676 

L  13. 

IMPROVEMENT  OF  INLAND  WATER-WAY  BETWEEN  BEAUFORT  HARBOR 
AND  NEW  RIVER,  THROUGH  BOGUE  SOUND,  NORTH  CAROLINA. 


HISTORY  OF  PAST   OPERATIONS. 

(1)  Reference  to  past  reports. — For  special  description  of  this  sotmd, 
see  pages  1135-1139,  Annual  Eeport  for  1885;  and  for  map  of  location 
of  channel,  see  page  1074,  Annual  Keport  of  1889. 

(2)  Original  condition, — Bogue  Souud  is  an  open  water  way,  lying  be- 
tween the  mainland  and  an  outer  line  of  sand  banks,  extending  from 
Beaufort  Harbor  24  miles  westward  to  Bogiie  Inlet  and  White  Oak 

"  River,  and  being  prolonged  by  narrow,  crooked,  tide-water  creeks  17 
miles  farther  tlu'ough  salt-water  marshes  to  New  River,  North  Carolina. 

The  sound  and  marsh  vary  from  1  to  2  miles  in  width;  the  channels 
and  creeks  from  10  to  400  feet  in  width  and  from  G  inches  to  8  feet  in 
depth;  and  the  rise  of  tide  fi'om  0  to  5  feet,  according  to  location  and 
prevailing  winds.  This  water-way  forms  a  portion  of  one  of  the  pro- 
posed routes  of  inland  navigation  from  the  Chesapeake  to  Wilmington, 
N.  C. 

When  placed  under  governmental  improvement  in  1886  this  water- 
way possessed  an  IS-inch  depth  of  channel  at  low  water  from  Beanlbrt 
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to  the  town  of  Swansboro^  on  White  Oak  River;  thence  a  3-foot  depth  at 
mid-tide  6  miles  farther  to  Bear  Inlet  and  Creek;  thence  a  6-iuch  dei)tli 
at  low  water  11  miles  farther  to  New  Eiver,  whence  boats  of  5  feet  draft 
could  proceed  14  miles  farther  to  the  town  of  Jacksonville.  (See  report 
on  New  River,  North  Carolina.)  Its  commerce  is  estimated  to  have  then 
been  about  $200,000  i)er  year,  carried  by  sailboats  of  less  than  2  feet 
draft. 

(3)  Plan  of  improvement — The  original  project  of  1885,  as  continued 
to  date,  recommended  the  establishment  of  a  channel  of  at  least  3  feet 
depth  at  low  water  from  Beaufort  to  Swansboro;  White  Oak  River 
itself  having  been  in  1889  recommended  as  worthy  of  improvement,  see 
pages  1127-1129  of  Annual  Report  for  1889.  Personal  inspection  has 
shown  White  Oak  River  Basin  to  be  agriculturally  rich  and  apparently 
capable  of  adding  $500,000  annual  commerce  to  Bogue  Sound  as  soon 
as  the  latter  is  open  to  3-foot-draft  steamers. 

The  total  final  cost  of  this  work  was  estimated  in  1887  to  be  $50,000. 
The  aggregate  amount  appropriated  for  this  project  up  to  June  30, 
1891,  is  $30,000. 

(4)  Results.— Up  to  June  30, 1890^  a  total  of  $14,637.89,  including  out- 
standing UabUities,  has  been  spent  in  all  upon  this  improvement  in  nec- 
essary surveys  and  in  dredging  so  as  to  secure  a  channel  of  at  least  40 
feet  width  and  3  feet  depth  at  ordinary  high  tide  over  the  entire  route. 

In  consequence  of  this  work  a  small  steamer  had  been  built  to  ply 
between  Beaufort  and  Swansboro.  No  special  improvement  of  com- 
merce was  to  be  expected  until  the  work  is  complete. 

PRESENT  OPERATIONS. 

(5)  WorJc  of  the  past  year. — The  s[)ecial  work  of  the  past  year  is  as 
follows:  Expenditures,  including  outstandmg  liabilities,  $4,866,925 
value  of  United  States  plant,  $2(X). . 

Owing  to  its  variable  features  and  to  the  difficulty  of  properly  speci- 
fying it  beforehand  and  measuring  it  afterwards,  all  minor  work  was, 
for  advantage  and  economy,  allowably  done  by  hired  labor  and  the 
purchase  of  materials  in  open  market. 

Contract  for  work  under  new  appropriations  with  the  Alabama  Dredg- 
ing and  Jetty  Company  was  approved  in  January,  1891,  work  to  com- 
mence by  3d  March,  1891,  and  to  be  finished  by  3d  July,  1891. 

Under  this  contract,  and  between  the  1st  February  and  23d  March, 
14,773  cubic  yards  of  sand  and  mud  were  removed  from  3,395  linear 
feet  of  cutting,  leaving  a  clear  channel  of  at  least  40  feet  width  and  at 
least  3  feet  depth  at  low  water.  This  work  was  temporarily  suspended 
in  March  at  the  request  of  the  contractor,  to  await  the  construction  of  a 
special  dredge. 

Minor  surveys  have  been  made  during  the  year,  and  show  that  all 
channels  dredged  in  past  years  have  retained,  and  in  many  cases  have 
increased,  their  originally  dredged  depths. 

Office  reports  and  records  have  been  continued  during  the  year  and 
a  small  reserve  has  been  k(?pt  for  use  in  emergencies. 

GoveriLment  property  has  been  stored  and  cared  for  at  Beaufort, 

N.  C. 

Inspections  of  the  work  have  been  made  during  the  year. 

This  improvement  has  been  under  the  immediate  and  efficient  super- 
vision of  Assistant  Engineer  W.  H.  Chiidbourn,  jr.,  whose  rei)ort  is 
herewith  appended. 
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Otherwise  the  situatioii  remains  abont  the  same  as  at  the  beginning 
of  the  fiscal  year. 

The  latest  reliable  commercial  statistics,  those  for  the  year  ending 
December  31, 1890,  are  herewith  appended,  showing  a  oommerce  of 
$478,200  per  year  (about  29,332  tons). 

(6)  Becommendatiana  for  future  worJc. — ^It  is  recommended  that  the 
present  approved  project  be  completed,  so  far  as  to  secure  a  continuous 
channel  of  100  feet  width  and  at  least  3  feet  depth  at  low  water  from 
Beaufort  Harbor  to  Swansboro,  White  Oak  Eiver,  and  Bogue  Inlet,  at 
a  total  expense  of  $20,000  in  addition  to  the  funds  available  June  30, 
1890;  this  amount  to  be  appropriated  in  one  sum,  under  the  title  of 
Beaufort  Harbor  to  Swansboro,  K.  C.  Smaller  yearly  appropriations, 
involving  the  disorganization  and  reorganization  of  working  parties, 
damage  to  unfinished  work,  extra  sui)erintendence,  and  deterioration  of 
plant,  etc.,  may  increase  the  cost  of  the  work  by  from  $2,000  to  $6,000 
per  appropriation. 

Further  improvement,  so  as  to  secure  greater  width  and  depth  of 
channel,  is  not  recommended  at  present.  The  improvement,  once  thor- 
oughly finished,  should  remain  comparatively  permanent. 

This  water-way  is  in  the  coUection  district  of  Beaufort,  N.  C. 

Money  statement 

July  1, 1890.  balance  unexpended $362.11 

Amount  appropriated  by  act  approved  September  19,  1890 15, 000. 00 

15, 362. 11 
June  30,  1891,  amount  expended  during  fiscal  year 4, 31U,  72 

July  1,  1891,  balance  unexpended 10,967.39 

July  1,1891,  outstanding  liabilities $i72.20 

July  1,  1891,  amount  covered  by  uncompleted  contracts 5, 306. 82 

5, 779. 02 

July  1,  1891,  balance  available 5,188.37 

f  Amount  (estimated)  required  for  completion  of  existing  project 20. 0(K).  (X> 

J  Amount  that  can  be  profitably  expende^l  in  fiscal  year  ending  June  30, 1893    20, 000. 00 
]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
L     harbor  acts  of  1866  and  1867. 


Abstract  of  proposals  far  dredging  waief-tcay  between  Beaufort  Harbor  and  Kew  l^trer, 
North  Carolinttj  opened  at  12  o'clock  m.,  December  16,  1690,  by  Capt,  W,  H,  Bixby^ 
Corps  of  Engineers. 


Name  and  address  of  bidder. 

Price  bid. 

Eemarks. 

1.  Skinner  tc  Wallace,  Wilmington,  N.  C... 

2.  Alabama  Dredging  and  Jetty  Company, 

MobUe,  Ala. 

29  cents  per  c.  yd.  in  sitn. 
25  cents  per  c.  yd.  in  situ . 

Will  commenoe  within  60  doya, 
and  800  yards  weekly. 

Will  conimencp  within .%  days, 
and  2,000  yards  weekly. 

Amount  of  dredging  bid  for,  $7,000  to  $9,000. 

Recommended  to  be  awardcil  to  bidder  No.  2,  Alabama  Dredging  and  Jetty  Com- 
pany. 

There  is  available  for  work  of  improving  water  way  between  Beaufort  Harbor  and 
New  Biver,  North  Carolina,  the  sum  of  $15,000. 
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beport  of  mr.  w.  h.  chadbour17,  jr.;  assistant  engineer. 

United  States  Enginj:er  Office, 

Beaufort,  N,  C,  June  30,  1891, 

Captain  :  I  have  the  honor  to  Bubmit  the  following  report  on  the  improvement  of 
the  water  way  between  Beaufort  Harbor  and  New  Kiver^  North  Carolina,  for  the 
fiscal  year  ending  June  30,  1891. 

This  water  way  has  been  in  my  charge  since  10th  January,  1891. 

Under  a  contract  with  the  Alabama  Dredging  and  Jetty  Company,  dated  Decem- 
ber 24,  1890,  dredging  operations  began  February  1, 1891,  and  continued  till  March 
23,  1891,  when  the  dredge  was  allowed  to  be  removed  to  go  elsewhere.  During  this 
time  a  cut  3,395  feet  long,  40  feet  wide,  and  3  to  4  feet  deep  at  dead  low  water  was 
made  in  Sanders  Creek  Shoal  in  extension  of  the  cutting  done  in  1889.  Fourteen 
thousand  seven  hundred  and  seventy-two  and  seven-fenths  cubic  yards  of  material 
was  removed  from  this  cut  and  deposited  from  35  to  40  feet  from  the  edge  of  cutting 
to  the  centef  of  dum'p.  The  dumpage  was  deposited  on  the  north  side  of  the  cut 
from  the  point  of  commencement  for  1,800  feet,  at  which  point  the  center  line  of  the 
present  cut  was  moved  60  feet  south,  and  the  dumpage  was  placed  on  the  south  side 
for  the  remaining  1,595  feet.  This  southward  movement  of  the  present  cut  was 
done  partly  to  give  an  opening  into  the  out  from  the  waters  and  shore  to  the  north- 
ward of  the  cut,  and  partly  alio  as  it  was  thought  the  dumpage  placed  on  the  south 
or  exposed  side  of  the  cut  would  better  protect  it ;  and  it  is  so  arranged  that  the 
finally  complete  cut  of  100  feet  width  will  be  perfectly  straight.  At  the  point  of 
change  a  large  basin  100  feet  wide  was  dredged  to  facilitate  vessels  passing  easily 
from  one  cut  to  the  other. 

The  present  funds  are  sufficient  to  dredj^e  a  single  cut  of  the  dredge  entirely  across 
this  shoal,  so  as  to  reach  the  dredging  of  former  years  across  Goose  Creek  Shosds, 
which  will  give  a  continuous  channel  40  feet  wide  with  least  depth  of  3  feet  at  low 
water  through  this  water  way. 

A  cut  500  feet  long,  50  feet  wide,  and  5  feet  deep  at  low  water  was  dredged  across 
Sally  Bell  Shoal  excavation,  about  1,200  yards  of  material,  but  as  the  contractor  did 
not  dredge  to  the  width  desired  (100  feet),  preferring  t-o  leave  this  till  he  has  com- 
pleted the  Sanders  Creek  Shoal  cut,  the  exact  amount  was  not  determined  and  pay 
for  this  dredging  was  held  back. 

An  examination  of  all  the  dredged  cuts  of  previous  years  was  made  in  February  of 
this  year,  and  they  were  all  found  to  be  in  as  good  condition  as  when  first  dredged, 
and  in  many  places  had  deepened  and  widened,  while  the  dumpage  bank  nearly 
everywhere  has  washed  down  to  high-water  level. 

The  expenses  incurred  under  my  direction  have  been : 

For  superintendence  and  surveys $1,072.41 

For  purchase  and  rei)air  of  plant 43. 46 

For  dredging 3,693.18 

Total 4,809.05 

There  still  remains  $5,490.95  for  the  prosecution  of  this  work  and  about  5,000  linear 
feet  of  cutting  to  be  made. 

Dredging  operations  were  carried  on  under  the  immediate  supervision  of  Inspector 
Frank  D.  Perry,  who  rendered  faithful  and  efficient  service. 
No  new  lines  of  transportation  have  been  established  during  the  year. 
Very  respectfully,  your  obedient  servant, 

W.  H.  Chadbourn,  Jr., 

Asmtani  Engineer* 
Capt.  W.  H.  BiXBY, 

Corp9  of  Engineers,  U.  S,  A,  • 


COMMERCIAL  STATISTICS. 

When  placed  under  governmental  improvement  in  1886^  this  wat^r  way  possessed 
an  8-inch  depth  of  channel  at  dead  low  water  from  Beaufort  to  the  town  of  Swans- 
boro,  on  White  Oak  River.  Over  this  part  of  the  route  the  commerce  is  esti- 
mated to  have  then  been  about  $200,000  per  year,  carried  in  sail  boats  of  less  than 
2-foot  draft,  using  the  route  during  high  water.  At  present  its  channel  has  been 
deepened  to  a  depth  of  about  2  feet  at  dead  low  water  and  about  3  feet  at  average 
water. 

The  improvement  has  not  yet  progressed  sufficiently  to  allow  of  full  expected  in- 
crease of  traffic,  as  the  channel  is  still  incomplete.  Rates  of  freight  remain  about 
the  same  as  before^  but  in  consequence  of  the  work  already  done  the  total  commerce 


_l 
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cially  recommended  that  these  fdnds  be  not  made  available  for  use 
nntQ  all  rights  to'  exclasive  navigation  of  this  water-way  be  ceded  to 
ttie  United  States  free  of  Qharge  by  its  present  charter  owners. 

For  advantageous  and  economical  use  the  funds  should  be  appropri- 
ated in  yearly  installments  of  about  $15,000  per  year.  Smaller  or 
irregularly  voted  appropriations  will  involve  the  alternate  disorganiza- 
tion and  reorganization  of  working  parties,  exti-a  superintendence, 
deterioration  of  plant,  and  cost  of  movmg  plant  over  long  distances  to 
and  from  the  place  of  work,  and  may  increase  the  final  cost  of  the 
work  from  $1,000  to  $3,000  per  appropriation. 

The  channel  once  thoroughly  cleared  should  remain  fairly  permanent. 

This  water-way  is  iu  the  collection  district  of  Beaufort,  N.  C. 

Maney  statement. 

Amount  appropriated  by  act  approved  September  19,  1890 $5, 000. 00 

June  80,  18i>l,  amount  expended  during  fiscal  year 484. 00 

July  1,  18J)1,  balance  imexpended 4,516.00 

July  1,  1891,  outstanding  liabilities 25.76 

July  1,  1891,  balance  available 4,490.24 

{Amount  (estimated)  required  for  completion  of  existing  project 38, 000. 00 

Amount  that  ran  be  profitably  expended  in  fiscal  year  ending  June  30, 1893  15, 000. 00 
Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
harbor  acts  of  18GG  and  1867. 


REPORT  OF  MB.  W.  H.  ClIADBOURN,  JR.,  ASSISTANT  KNGINF.ER. 

UMTKD   STATK8  ENOINEKR  OfFICE, 

Beaufort,  N.  C,  June  30,  JS91. 

Captain:  I  have  the  honor  to  submit  the  following  report  on  the  improvement  of 
the  water  way  between  New  River  and  Swansboro,  North  Carolina,  during  the  fiscal 
year  ending  June  30,  1891: 

This  water  way  has  been  in  mv  charge  since  March  18,  1891. 

This  water  way  formed  ori^finally  a  part  of  the  water  way  between  Beaufort  Harbor 
and  New  River,  North  Carolma,  until  the  river  and  harbor  act  of  1890  made  a  sepa- 
rate appropriation  for  the  portion  between  New  River  and  Swansboro. 

This  water  way  is  about  22  miles  long,  and  a  greater  part  of  the  dLstanee  is  com- 
posed of  very  crooked  and  narrow  chanucls  through  the  marshes. 

From  Swansboro  the  first  10  miles,  passing  near  Bogue  Inlet  and  directly  across 
Bear  Inlet,  the  channel  is  Irom  GO  to  1,000  feet  wide,  carrying  from  3  to  10  fe<-i  ot 
water  at  low  water  everywhere,  except  one  short  shoal  knowu  as  Cow  Horu,  about 
4.4  miles  &om  Swansboro,  which  has  1.2  feet  of  water  on  it. 

For  the  next  5  miles  the  channel  is  from  60  to  800  feet  wide,  average  about  150  fe^t, 
and  has  from  3  to  12  feet  of  water  at  low  water,  except  at  a  short  shoal  kxio^ii  a^ 
Standback,  midway  between  Bear  and  Brown  iulet«,  situated  at  the  meetinjr  of  the 
tides  from  these  inlets,  which  has  about  6  inches  of  water  upon  it  at  low  water. 

For  the  remaining  7  miles  the  route  is  very  crooked  and  the  channel  in  moat  places 
from  12  to  60  teet  wide,  and  carrying  from  one-half  to  3  feet  of  wat^T  at  low  water, 
the  former  depth  for  about  2  miles  of  the  distance. 

The  ordinary  rise  of  tide  for  the  first  5  miles  is  about  2.5  feet ;  for  the  next  10  mOes 
from  3.5  to  4  feet,  and  on  the  remaining  7  miles  from  1  to  2  feet,  the  ibrmer  depth  at 
the  shoalest  parts. 

During  April  and  May,  1891,  surveys. were  made  of  all  places  carrying  less  than  2 
feet  at  low  water,  being  at  the  shoal  Cow  Horn,  at  Standback,  and  the  5  miles  of 
the  route  at  the  New  River  end. 

The  commerce  of  this  route  at  present  is  practically  nothing,  owing  to  the  diffi- 
culties boats  experience  at  the  shoals;  but  with,  say,  2  feet  at  low  wator  the  cool- 
marce  would  quickly  amount  to  several  hundred  tUousaad  dollars. 
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The  exp^dituies  on  account  of  the  surveys  of  this  route,  Tuidur  my  direction,  have 
been: 

For  superintendence  and  surveys $494. 08 

For  purchase  andrepair  of  plant -\ 15.60 

Total 509.68 

Very  respectfully,  your  obedient  servant, 

W.  H.  Chadbourn,  Jr., 

Aeiistani  Engineer. 
Capt.  W.  H.  BiXBY, 

Carps  of  Engineers,  U.  S.  A, 


COMMERCIAL  STATISTICS. 

This  improvement  was  not  commenced  before  the  3l8t  December,  1890.  At  that 
time  the  annual  commerce  is  estimated  to  have  been  less  than  $20,000,  being  limited 
to  that  of  small  sailing  boats  of  less  than  1  foot  draft,  plying  between  New  Kiver  and 
the  northern  ports. 

Two  additional  appropriations  of  about  $20,000  each  would  open  a  passage  of  3 
feet  draft  at  high  tides,  sufficient  to  serve  as  an  outlet  for  much  of  the  existing 
$700,000  of  commerce  of  New  River,  and  will  probably  rapidly  develop  several  more 
hundred  thousand  dollars  worth  of  similar  commerce,  opening  up  a  region  of  from 
60,000  to  100,000  acres  of  good  farming  lands,  representing  a  possible  annual  com- 
merce of  from  $1,000,000  to  $4,000,000. 

The  present  commerce  remains  the  same  as  that  of  the  31st  December,  1890,  esti- 
mated at  about  $20,000  or  3,000  tons;  the  improvement  of  this  water  way  being  only 
just  commenced. 


L  15. 

IMPROVEMENT  OF  NEW  RIVER,  NORTH  CAROLINA. 
HISTORY  OP  PAST  OPERATIONS. 

(1)  Reference  to  past  reports. — ^For  special  description  of  this  river,  see 
pages  1117,  1118,  Annual  Eeport  for  1882;  for  map  and  special  history 
of  past  work,  see  pages  992  and  994,  Annual  Report  for  1886.  For  map  of 
work  completed  and  proposed,  see  page  1144  of  Annual  Report  for 
1890;  and  for  map  of  river  it^eli,  see  this  present  report. 

(2)  Original  condition, — The  Few  River,  emptying  directly  into  the 
Atlantic  Ocean  between  Beaufort  Harbor  and  Wilmington,  X.  0.,  has 
a  total  length  of  about  52  miles  and  a  drainage  area  of  492  square  miles. 
Its  lower  21  miles,  from  its  mouth  to  Jacksonville,  forms  a  tine  basin  of 
brackish  water  of  from  500  to  10,000  feet  width  and  of  at  least  5-feet- 
channel  depth,  with  20,000  acres  of  oyster  farms,  and  with  rich  agri- 
cultural wsurroundings.  When  placed  under  Governmental  improve- 
ment in  1882  this  river  had  very  poor  facilities  for  transporting  goods 
to  market*  Its  communication  with  the  ocean  was  blocked  by  an 
oyster-rock  barricade,  through  wliich  there  exist<id  only  a  long  and  very 
crooked  channel  of  50  feet  width  and  3  feet  depth  at  low  water.  Ite 
commerce,  limited  to  wagons  and  small  boats,  is  now  estimated  to  have 
then  been  about  $200,000  of  g^ods  per  year. 

(3)  Plan  of  improvernent, — Tlu^  original  ])roject  of  1882  proposed  to 
secure  a  150-foot  channel,  5  feet  dee[)  at  low  water,  from  the  upper  river 
to  the  ocean,  by  dredging  the  old  channel  to  its  full  size  through  about 
7.000  feet  of  this  oyster-rock  barricade.    A  personal  examination  of  the 
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locality  in  1885  showed  the  agricaltiiral  richness  of  the  river  basii^  its 
pressing  need  for  better  transportation  facilities,  and  the  worthiness  of 
the  improvement. 

The  total  final  cost  of  this  work  was  estimated  in  1885  to  be  f  40,000. 
Inadeqnate  yearly  appropriations  and  their  consequences  (the  alternate 
disorganization  and  reorganization  of  working  parties,  damage  to  un- 
finished works,  extra  superintendence,  and  deterioration  of  plant)  may 
add  considerably  to  this  final  cost. 

The  aggregate  amount  appropriated  for  this  project  up  to  June  ^30, 
1891,  is  $28,(X)0. 

(4)  Ee8ult8.—Uia  to  June  30,  1890,  a  total  of  *19,188.18,  including 
outstanding  liabilities,  had  been  spent  in  all  uiK)n  this  improvement, 
replacing  the  long  and  crooked  channel  by  a  shorter  and  sti-aighter 
channel  of  at  least  40-feet-bottom  width  and  2  to  5  (average  4.5)  feet 
depth  at  low  water. 

This  new  channel  was  already  in  daily  use  by  the  cnifb  entering  New 
River  from  the  ocean,  though  its  incomplete  condition  prevents  much  of 
its  usefulness. 

The  commerce  of  the  river  was  then  about  $700,000  worth  of  goods 
transported  per  year,  sliowing  that  every  dollar  once  spent  u]Km  this 
improvement  had  been  accompanied  by  the  develoi)ment  of  about  ^:i9 
of  annual  commerce. 

The  navigation  was  not  obstructed  by  any  bridges  below  its  present 
head  at  Jacksonville. 

PRESENT   OPERATIONS. 

(5)  Work  of  past  year, — The  special  work  of  the  past  year  is  as  fol- 
lows: Expenditure's,  including  outstanding  liabilities,  $499.85;  value  of 
United  States  plant,  $260. 

0\^ing  to  its  variable  features  and  the  difficulty  of  i)roperly  s]RM'ity- 
ing  it  beforehand,  all  minor  work  was,  for  advantage  and  economy,  al- 
lowably done  by  hired  labor  and  the  purchase  of  materials  in  oi>en 
market. 

In  July,  1890,  400  linear  feet  of  oyster-shell  diking  was  bnilt  a<Toss 
the  lower  mouth  of  Cedar  Point  Creek,  and  130  linear  feet  of  similar 
diking  was  built  out  from  the  west  side  of  the  lower  end  of  Cedar  Bush 
Marsh  cut,  both  of  these  with  a  view  to  protecting  and  deepening  the 
half-finished  channels  dredged  in  past  years. 

Contract  with  the  Alabama  Dredging  and  Jetty  Company  under  new 
appropriations  was  approved  in  January,  dredging  to  be  commenced 
by  3d  December,  1891,  and  to  be  eompleteci  before  3d  April,  1892. 

Inspections  of  th(*  loi^ality  were  made  during  the  year. 

The  ocean  bar  entrance,  which  now  has  a  depth  of  at  least  3  feet  at 
low  water,  appears  to  bo  in  as  i)ermanent  and  useful  condition  as  at  any 
time  during  the  past  6  years. 

The  work  of  this  improvement  during  the  year  has  been  under  the 
immediate  supervision  of  Assistant  Engineer  W.  H.  Chadboum,  jr., 
whose  report  is  herewith  appended. 

Since  but  little  new  work  has  been  done  during  the  past  year  and 
the  past  work  is  in  a  half  finished  condition,  the  general  situation  re- 
mains about,  the  same  as  at  the  (•ommen<*ement  of  the  fiscal  year. 

Tln'  latest  coniniricial  statistics,  thf>se  ot*  tin*,  calendar  year  ending 
I)erenilM'r.3l,  1S90,  ar<'  hen^vith  appen<led,  showing  a  total  commerce 
of  abont  *7  1.^,350  or  1 7,3r)9  tons. 

(6)  Rcromniendationfi  for  fitfure  work, — it  is  recommended  that  the 
present  adopted  project  be  co^lpletccl  so  as  to  secure  ^  channel  of  from 
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and  no  dependence  can  be  placed  on  any  re[>ort!t  uf  its  condition  for  an^  length  of 
time.  Writjht  Jnluud  Cut  reinains  a)»uut  fhf  >anie  a**  last  yi*ar.  raUitr  improved  it 
auy tiling  (the  average  depth  of  wrtt^r  now  Uuiii;  Iruui  8  to  10  iV'ei  al  low  vrat«r),  aiid 
the  HhoalA  at  both  ends  have  coutiuued  to  scour^  so  that  5  feet  at  low  water  can  be 
easily  carried  throngb  the  cut  from  the  bar.  All  vessels  now  nse  thiB  on^  as  the  old 
river  channel  aronnd  Wright  Island  is  gradaally  shoaling. 

At  Cedar  Bash  Marsh  the  cnt  still  has  a  depth  of  from  4  to  5  feet  at  low  wat«r,  bat 
the  apper  portion  has  continned  to  shoal  (about  2  feet  at  low  water)  so  that  ve.ss<;ls 
are  nnable  to  use  it.  This  shoaling  occurs  in  the  portion  of  the  cut  where  the  outlt-t 
sloaghs  have  not  been  closed  by  dumpage.  At  the  south  end  of  the  cut  the  bar. 
formed  probably  by  an  eddy  tide,  has  alnuit  3  feet  of  water  at  low  water  on  it.     The 

i'etty  biult  across  Cedar  Point  Creek  at  the  southern  end  of  Cedar  Bush  Marsh  Cut 
las  prevented  any  further  trouble  there. 

A  contract  has  been  made  with  the  Alabunia  Dredging  and  Jetty  Company  for 
about  $6,500  for  dredging  in  New  Kiver,  but  they  have  until  Deeeniber  1,  181*1,  to 
commence  because  of  other  work  by  the  sUlne  company  in  the  neighhorhoud.  With 
this  money  it  is  intended  to  reuiove  the  oyster-rook  obstructions  in  the  open  river 
above  the  cut  and  also  widen  and  deepen  the  cut,  making  it  useful  to  navigation, 
although  it  will  still  be  quite  narrow  for  a  considerable  part  of  its  length. 

No  new  lines  of  navigation  have  been  established  during  the  year.  A  light-draft 
steamer  was  in  use  by  an  oyster  company  (recently  established  on  the  river)  and 
another  is  under  construction  for  the  same  company. 

This  business  is  getting  to  be  an  extensive  one  on  this  river. 

The  expenses  under  my  directions  have  been : 

For  snperintendence $28. 918 

For  oonstmction  and  repair  of  plant 13.00 

Total 41.98 

Very  respecefnlly,  your  obedient  servant, 

W.  H.  CiiAi>r>ouRN,  Jr., 

AsaUttant  J^H^neer, 

Capt.  W.  H.  BixBY, 

Corps  of  Engineers,  U.  S,  A, 


COMMERCIAL    STATISTICS. 

Previons  to  the  commencement  of  work  in  1882  the  commerce  of  this  river  is  esti- 
timated  to  have  been  about  $200,000  per  year. 

The  commerce  is  estimated  at  present  to  be  at  least  $700,000  of  g<iod8  transported 
per  year,  carried  on  mainly  in  sailing  vessels  with  the  ports  of  Baltimore,  Philadel- 
phia, Wilmington,  N.  C,  Charleston,  S.  C,  Beauibrt  and  New  Berne,  N.  C. 

Rates  of  freight  httve  decreased  15  to  20  per  cent,  since  1882,  and  each  dollar  so  far 
spent  upon  this  improvement  has  been  accompanied  by  the  development  of  $2S  of 
annual  commerce. 

A  large  overland  commerce  is  carried  on  with  Wilmington  and  New  Berne,  the 
exports  consisting  maiuly  of  fish,  oysters,  naval  stores,  and  vegetables.  A  gre^t 
portion  of  this  commerce  of  necessity  passes  over  a  part  of  the  river.  A  new  rail- 
road just  completed  from  Wilmington  to  New  River  will  tend  to  largely  increase 
the  fish  and  oyster  business. 

The  completion  of  the  improvemont  will  give  a  nearly  straight  channel  from  110 
to  150  feet  wide  and  at  least  5  feet  deep  at  low  water  through  the  marshes  from  the 
open  water  of  the  river  direct  to  the  ocean. 

The  drawback  to  navigation  during  past  years  has  been  the  nncertain  condition 
of  the  bar  at  the  river  eutrauce,  but  its  present  condition  promises  better  for  the 
future. 

The  resources  of  this  section  have  been  but  little  developed.  The  manufacture  of 
lumber  should  become  a  leading  industry  and  add  from  $150,000  to  $200,000  to  the 
annual  commor(!e. 

The  river  has  heretofore  been  the  only  means  by  which  the  prodnots  of  this  sec- 
tion could  be  carried  to  market  without  great  expense. 
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The  commerce  for  the  year  ending  31st  DeQember,  1890^  is  estimated  as  ibllows : 


C1as8  of  goods. 


Exports. 


Cotton  and  prodacts  — 

Tobacco 

Elce 

Grains  and  forage 

Vegetables  and  tmck. . . 
Lire  stock  and  prodncto 

Flab,  oysters,  etc 

Naval  stores 

Lumber  and  products . . . 

Fertilizers 

General  merchandise  ... 
Sundries 


$123, 750 


1.000 
7.200 
20,904) 
2:>,  000 
124.  000 
71.  jOO 
38,IHI0 


Total 


411, 350 


Imports. 

Total. 

$123, 750 

15,000 

1,000 

7,200 

20,900 

140,000 

124.000 

71,500 

38,000 

1,000 

200,000 

1,000 

$15, 000 

115, 000 

1.000 

200,000 

1,0011 

332,000 

743,350 

Tonnage. 


1,350 

30 

22 

5d2 

800 

800 

2,000 

3,145 

£,900 

50 

2,000 

100 


17,399 


GttAn  over  last  year,  $11,800;  tons,  3,197. 

Transportation  lines  established  dnrin^  year,  none. 

The  above  statistics  are  based  mainly  npon  reports  of  Assistant  Enf^ineer  William 
H.  Chadbourn,  jr.,  made  after  mnch  correspondence  and  conversation  with  steamboat 
captains  and  agents,  eostom-honse  officials;  and  prominent  shippers  and  merchants. 


Amount. 


The  commerce  at  present  as  above  shown  is $743, 350 

The  commerce  beiore  the  improvement  began  was '    200,  ooo 

The  development  of  commerce  since  beginning  f>f  tlie  improvement  is 543, 350 

Expended  on  improvement  up  to  3l8t  December,  1890 '      19, 611 

The  development  of  annual  commerce  for  every  dollar  fl]>eut  on  the  improvement  Is.  |  28 


Tons. 


17,359 
*5,000 
12,359 


^Estimated. 


L  i6. 

IMPROVEMENT  OF  NORTH  EAST  (CAPE  FEAR)  RIVER,  NORTH  CAROLINA. 

HISTORT  OF  PAST  OPERATIONS. 


(1)  References  to  past  reports. — ^For  special  description  of  this  river  see 
pages  1181-1184  of  Annual  Report  for  1890;  and  for  map  of  same  see 
House  Ex.  Doc.  No.  35,  Fifty-first  Congress,  first  session. 

(2)  Original  condition. — ^The  North  East  Cape  Fear  River,  joining  the 
Northwest  (or  main)  Cape  Fear  River  at  Wilmington,  has  a  total  length 
of  about  130  miles  and  a  drainage  area  of  about  1,600  square  miles. 
Over  its  lower  50  miles  it  is  subject  to  tides. 

When  placed  under  governmental  improvement  in  1890  this  stream 
possessed  a  depth  of  from  6  to  30  feet  at  low  water  from  Wilmington 
upward  50  miles  to  near  Bannermans  Bridge,  easily  navigable  by  small 
steamers  carrying  two  flats  abreast;  thence  40  miles  farther,  to  near 
Hallsville,  it  had  a  depth  of  about  3  feet  at  ordinary  stages  of  water; 
thence  13  miles  farther  up  to  Komegays  Bridge  it  had  a  depth  and 
width  suited  only  to  pole  boats  and  rafts.  Everywhere  above  Banner- 
mans  Bridge  it  was  badly  obstructed  by  snags  and  by  overhanging, 
leaning,  and  fallen  trees,  so  as  to  completely  block  navigation  at  all 
ordinary  stages  of  water.  Its  steamboat  commerce  was  then  estimated 
at  about  $270,000  (about  41,000  tons). 
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(3)  FUiti  of  imprortment, — ^The  ori<r)na]  projects  of  1889,  as  foiitiuaed 
U)  ilate,  pro]K)se(l  the  removal  of  all  obstrurtionK,  sui-li  i*s  sim^^s,  aij«l 
overliuij trill {JT,  leaning,  and  fallen  trees,  stu in ps,  etc.,  so  as  to  thoroughly 
clear  a  channel  of  good  width  and  natural  depth  for  small  light-dmft 
steamboats  up  to  Hallsville  and  for  pole  boat^  uj)  to  Komegays  Bridge, 

The  total  final  cost  of  this  work  was  estimated  in  1889  at  *;ib,000. 

The  aggregate  amount  api>ropriated  for  this  project  up  to  the  3(>th  of 
June,  ISOl,  is  $5,000. 

The  fniuls  now  on  hand  will  be  used  up  before  new  appropriations 
become  available. 

(4)  KeHulU, — Up  to  30th  of  June,  1890,  no  api)n>])riation8  had  l)eeu 
voted  for  this  work.  Consequently^  no  work  had  been  done  and  no 
benefits  received.    No  results  can  be  expecttKl  before  18J»2. 

The  river  is  obstnicted  by  one  railroad  bridge  without  a  draw  below 
Chinqua]nn.  and  three  county  bridges  without  draws  above  this  point. 
The  railroad  is  now  at  work  rebuilding  its  bridge  with  a  draw,  and  the 
three  <*ouuty  bridges  will  probably  insert  draws  as  soon  as  the  naviga- 
tion is  improved  up  to  their  neighborhood. 

PRESENT  OPERATIONS. 

(5)  The  special  work  of  the  yeiir  is  a.s  follows:  Expenditures,  .*3,173.00, 
including  outstanding  liabilities;  value  of  United  States  ])hint,  $1(»0. 

Project  was  approved  in  October,  1890,  for  the  ex]>euditure  of  funds 
voted  by  act  of  Congress  of  19th  of  September,  18iH):  all  funds  to  l)e 
S])ent  for  snagging  and  bank  trimming,  including  cutting  away  of  pro- 
jecting points  of  bank  at  sharp  bends,  occasional  blasting,  water-gauge 
observations,  minor  surveys,  and  office  and  minor  work. 

Owing  to  its  variable  features  and  the  ditticulty  of  properly  specify- 
ing it  beforehand  and  inspecting  and  measuring  it  up  afterwards,  this 
work,  for  advantage  and  economy,  was  allowably  done  by  hired  labor 
and  ])urchase  of  materials  in  open  market. 

In  December,  1890,  minor  surveys  were  made  at  bridges,  and  eight 
water  gauges  were  established. 

From  January  to  AY)ril,  1890,  one  steam  hoister  and  the  necessary 
fltits  and  equipment  (borrowed  from  the  other  Cape  Fear  imi)rovements) 
were  at  work  snagging,  their  work  being  very  mu<'h  im]>eded  by  fresh- 
ets and  high  water.  From  31  miles  of  river,  from  Bannermairs  Bridge 
to  Chinquapin  (79  miles  from  mouth  of  river)  there  were  removed  145 
coids  of  brush  and  216  trees,  cut  and  pulled  back  from  the  banks;  and 
213  trees,  120  stuini)S,  189  logs,  and  90  cords  small  snags  from  the  chan- 
nel, clearing  the  river  generally  to  at  least  40  feet  width  and  to  itsnat- 
nral  de))th.  This  work  was  so  laid  out  as  to  be  of  the  greatest  possible 
immediate  benefit  to  navigation. 

Water  gauges  are  kept  at  eight  points  on  the  river. 

A  small  reseive  has  been  kept  for  contingencies  and  for  a  little  special 
work  to  be  done  at  low"  water. 

The  work  of  this  im])rovement  during  the  year  was  weU  carried  for- 
Wind  under  the  immediate  supervision  of  Assistant  Engineer  Charles 
llnini)hreys,  whose  report  is  herewith  api)ended. 

The  work  of  the  past  year  has  already  much  benefited  navigation, 
allowing  light-draft  steamers  to  go  b^  miles  up  the  river  (to  Croom's 
Bridge)  all  the  year,  thence  18  miles  farther  (to  Deep  Bottom  Bridge) 
during  al)out9  months  of  the  year,  and  thence  5  miles  further  (to  Chinqua- 
pin) (liuing  from  6  to  8  months  of  the  year;  all  these  pliwes  being  impor- 
tant shii)ping  points  during  the  busy  seasons.     (The  next  ajipropria- 
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tions  will  roughly  clear  tlio  river  to  th<?  next  shii>i)ing  point,  Hallsville, 
aud  will  more  tlior(»ii<i^lily  improve,  tiie  river  helow  ( 'hiaquapiu.) 

This  work  is  of  too  receut  date  to  have  aflfeeted  the  commerce,  whic:h 
remains  i)ractically  about  the  same  as  in  18iS9.  The  latest  commercial 
statistics,  those  for  the  year  ending  December  'M,  1889,  are  herewith 
appended  showing  a  commerce  of  about  $270,(X)0  (about  41,000  tons) 
per  year. 

(6)  Recommendations  for  future  work, — It  is  recommended  that  this 
improvement  be  completed  in  accordance  with  the  original  and  approved 
project,  so  as  to  thoroughly  dear  the  river  channel  to  its  natural  width 
and  depth  up  to  Kornegays  Bridge,  at  a  total  exi>ense  of  §25,000  in 
addition  to  the  fiinds  available  June  30,  1891;  this  amount  to  be 
appropriated  in  yearly  installments  of  about  $10,000.  Smaller  or  irregu- 
larly voted  appropriations  will  involve  the  alternate  disorgani^sation  and 
reorganization  of  working  parties,  extra  superintendence,  deterioration 
of  plant  and  extra  cost  of  moving  plant  over  long  distances,  and  may 
increase  the  final  cost  of  work  from  $1^000  to  $3,000  per  appropriation. 

After  this  improvement  is  finished,  its  proper  maintenance  may  cost 
from  $1,000  to  $2,000  per  year. 

This  river  is  in  the  collection  district  of  Wilminjirton,  K.  0. 

Money  statement, 

Amoant  appropriated  by  act  approved  September  19,  18IK) $5, 000. 00 

June  30,  1891,  amount  expended  during  fiscal  y«»ar 3, 133. 60 

July  1,  1891,  balance  unexpended 1,866.40 

July  1,  1891,  outstanding  liabilities 40. 00 

July  1, 1891,  balance  available 1,826.40 

(Amount  (estimated)  required  for  completion  of  exifttiiij^  project 25, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  eudinj?  June  30, 1893    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


keport  of  mr.  charles  humphreys,  assistant  engineer. 

United  States  Enoixkeu  Office, 

Fayttteville,  N.  (.'.,  June  SO,  1891, 

Captain:  I  have  the  honor  to  make  the  following  report  on  Cape  Fear  River, 
North  Carolina  (North  East  River),  for  the  fiscal  year  ending  June  30,  1891. 

The  operations  in  field  have  been  as  follows : 

The  river  has  been  cross-sectioned,  and  gauges  established  at  Castle  Hayne,  Ban- 
nerman's,  Croom's,  Deep  Bottom,  Chinquapin,  Hallsville,  Sarecta,  and  Komegay's, 
and  records  kept  since  the  middle  of  December,  1890. 

A  steam  bolster  (belonging  to  the  Upper  Cane  Fear  River)  was  borrowed  for  this 
work,  and  after  beinff  repaired  (adding  also  a  ninge  arrangement  for  lowering  the  A 
frame  to  pass  under  bridges)  started  up  the  river  from  Wilmington  on  January  20, 
1^1  ethe  Oklahoma  doing  the  towing),  arri^ang  at  Bannennan's  Bridge,  48  miles 
above  Wilmington,  on  January  21, 1891.  Snagging  was  begn  n  at  this  point  and  worked 
up  to  Chinquapin,  79^  miles  above  Wilmington,  roughly  clearing  the  channel  and 
banks  of  the  worst  obstructions  to  a  high- water  navigation,  the  total  expense  to  date 
being  $2,884.63. 

On  the  24th  of  April  the  bolster  returned  to  Wilmington  for  work  on  the  Cape  Fear 
River  above  Wilmington. 

It  is  proposed  to  spend  the  balance  of  the  available  funds,  $615.37,  in  continuing  the 
gauge  records,  noted  above,  throughout  the  calendar  vear,  and  during  the  low- water 
season  to  go  over  the  river  again  with  the  holster,  making  a  more  thorough  cleaning 
wherever  needed  below  Chinquapin.  A  week's  work  below  Bannerman's  would  be 
beneficial,  besides  the  work  between  Bannerman's  and  Chinquapin. 
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This  irork  will  allow  lig^ht-draft  steamers  to  reach  Crooms  Bridge  thronghont  Hm 
year,  Deep  Bottom  Bridge  9  mouths  per  year,  and  Chinquapin  6  too  montha  |>c*r  >ear. 
The  amount  of  work  done  is  as  follows: 

Banks: 

Bmsh^  cords  cut 145 

Trees  cut  down  and  hauled,  back 216 

Channel : 

Trees  hoisted 213 

Stumps  hoisted 126 

Logs  hoisted 1^ 

Cords  snags  hoisted ^'} 

The  work  thus  far  done,  though  dlHtriluited  over  a  considerable  b'ugth  of  unim- 
proved river,  with  a  comparatively  small  sum  of  money,  in  still  of  great  benetit  to 
the  navigation  interested. 

Mr.  D.  S.  Bender  has  rendered  good  work  as  overseer  of  the  holster. 

Mr.  John  A.  Dilf  relieved  me  of  the  work  May  25,  1891.  Value  of  plant  is  $13.67. 
It  is  in  good  order. 

Very  respectftilly,  your  obedient  servant^ 

CHAA.   HUMPHREYBy 

A99Uta%t  £%gimcer, 
Capt.  W.  H.  BixBT, 

Corps  of  EiujinecrB,  U,  S.  A. 


COMMKRCIAX  STATISTICa. 

The  work  of  this  improvement  was  not  begun  nntil  after  December  31,  1890.  At 
that  time  the  river  navigatioA  was  restrictea  to  a  tolerably  good  6  feet  draft  over 
the  lowest  50  nulos  of  the  river,  and  allowed  nothing  but  occasional  boats  at  espe- 
cially high  water  on  the  next  53  miles  above. 

The  river  commerce  at  that  time  was  estimated  at  about  $270,000  of  actual  com- 
merce. 

The  present  annual  commerce  of  the  entire  river  basin,  which  may  come  down  the 
river  as  soon  as  it  is  thoroughly  cleaned,  is  estimated  at  $819,000,  or  60,000  tons. 

The  actual  present  annual  river  commerce  remains  the  same  as  in  November,  1889, 
the  improvement  of  the  river  being  of  too  recent  a  date  to  have  produced  any  effect 
thereon. 

The  commerce  for  the  year  ending  December  31,  1890,  is  estimated  ae  follows : 


ClasA  of  goods. 


Cotton  and  prodncts. . 
Vegetables  and  truck . 

Naval  stores 

Lninber  and  products. 

Fertilizers 

General  merchandise  . 


Exports. 


$13,000 

4.  0(KI 

122,  WM) 

104,  (KM) 

10.  000 


Imports. 


Total 253,000 


$17,000 


17,000 


TotaL 


$13,000 

4,000 

122,000 

104,000 

10,000 

17,000 


270,000 


41 

33,640 

250 

2,00U 


40,596 


Gain  over  last  year,  nothing 

Transportation  lines  establisbod  durinp:  year,  none. 

The  work  of  iini)rovemont  did  not  commence  until  1891. 

The  above  statistics  are  based  mainly  upon  reports  of  Capt.  W.  H.  Bixby,  made 
after  much  coiTespondence  and  conversation  with  steamboat  captains  and  agents^, 
custom-house  officials  and  prominent  shippers  and  merchants. 


The  commerce  at  present  as  above  shown  is 

The  commerce  belore  the  improvement  began  was  . 
Expended  on  improvement  up  to  December  31,  1S90 


Amomt. 


$270,000 
270,000 

aio 


Tons. 


40,000 

40,  (m 
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L  17. 

IMPROVEMENT  OF  BLACK  RIVER,  NORTH  CAROLINA. 

HISTOBT  OP  PAST  OPERATIONS. 

(1)  Reference  to  past  reports. — ^For  special  description  of  river  and 
obstructions,  see  pages  1145-1154,  Annual  Eeport  for  1885. 

(2)  Original  condition, — ^The  Black  River,  North  Carolina,  a  tributary 
of  the  Oape  Pear  River,  has  (with  its  own  main  tributary,  South  River) 
a  total  length  of  about  175  miles,  and  a  drainage  area  of  about  1,547 
square  miles. 

When  placed  under  governmental  improvement,  in  1886,  this  stream 
possessed  a  moderately  well-cleared  channel  from  its  mouth  (in  the  Oape 
Fear  River,  15  miles  above  Wilmington)  22  miles  upwards  to  Point  Cas- 
well, with  2.5  feet  deptii  at  low  water  and  4  feet  depth  at  high  tide; 
thence  a  roughly  cleared  navigation  48  miles  farther  to  near  Lisbon, 
with  2.5  feet  depth  during  9  months  per  year,  and  with  6  feet  depth 
during  6  months  per  year.  A  steamer  of  2.5-root  draft  was  regularly 
runningonceor  twice  per  week  all  the  year  to  Point  CaswelL  and  9months 
per  year  to  Clear  Run  (about  7  miles  below  Lisbon).  The  commerce 
(including  rafted  goods)  is  estimated  to  have  been  $750,000  per  year. 

(3)  Plan  of  improvement. — ^The  original  project  of  1885  as  continued 
to  uate  proposed  to  secure  a  thoroughly  cleared  channel  of  natural 
depth  over  the  70  miles  of  river  from  its  mouth  to  near  Lisbon,  and 
afterwards  a  4-foot  channel  at  low  water  below  Point  CasweU. 

The  total  final  cost  of  this  work  was  estimated  in  1885  at  $33,500. 
Inadequate  yearly  appropriations  and  their  consequences  (the  alternate 
disorganization  and  reorganization  of  working  parties,  damage  to  un- 
finished work,  extra  superintendence,  and  deterioration  of  plant)  may 
add  considerably  to  this  final  cost. 

The  aggregate  amount  appropriated  for  this  project  up  to  June  30, 
1891,  is  $3,000. 

(4)  Results.— U^  to  June  30, 1890,  a  total  of  $2,896.85,  including  out- 
standing liabilities,  had  been  spent  in  aU  upon  this  improvement  in  tibie 
removal  of  the  worst  obstructions  over  the  entire  river.  All  private 
claims  to  the  exclusive  navigation  of  this  river  had  been  annulled  by 
the  State  of  North  Carolina.  In  consequence  of  this  work,  steamboate 
had  been  enabled  to  run  with  increased  certainty  and  regularity.  The 
commerce  was  then  about  $1,200,000  of  transported  goods  per  year, 
showiag  that  each  doUar  spent  upon  this  improvement  since  its  com- 
mencement has  been  accompanied  by  the  development  of  about  $140 
of  annual  commerce.  The  navigation  was  not  obstructed  by  bridges 
without  draws. 

PEESENT  OPEBATIONS. 

(5)  Woric  of  the  past  year. — ^The  special  work  of  the  past  year  is  as  fol- 
lows: Expenditures,  including  outstanding  liabilities,  $140;  value  of 
United  States  plant,  nothing. 

The  available  funds  were  entirely  insuflScient  for  effective  work  on 
this^ver,  and  work  was  mainly  confined  to  office  duties  and  minor  field 
work.  A  small  reserve  frmd  was  retained  for  use  in  emergencies  and  for 
incidental  work. 

Owing  to  the  variable  nature  of  the  work,  the  •difficulty  of  specifying 
it  beforehand  and  of  measuring  it  afterwards,  the  work  was,  for  advan- 
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tage  and  economy,  allowably  done  by  hired  labor  and  the  pnrchaj?e  of 
iijafrrialM  in  oi>eu  uiarkeU 

l!isi)ectioii8  of  proiMU'ty  wei-e  made  diu'iug  the  year. 

Water  gaugen  wei-e  established  in  November,  188?^  at  four  points  on 
the  river  and  have  been  kept  continnonaly  ever  since. 

The  latest  reliable  commercial  statistics,  those  for  the  year  ending 
December  31, 1890,  are  herewith  appended,  showing  a  present  annosd 
commerce  of  $945,514  (about  61,311  terns). 

(6)  Recommendations  for  future  work. — The  river  is  far  fvom  being 
l)roperly  ch^ared  and  there  is  an  urgent  nee<l  for  more  work  to  put  the 
stream  in  thoroughly  good  order.  It  is  recommended:  That  tJiis  im- 
provement be  completed  so  as  to  secure,  first,  a  fairly  i'leared  natural 
channel  over  the  entire  river  from  its  mouth  up  70  miles  to  near  Lis- 
bon, then  a  4-foot  channel  below  Point  Caswell,  and  then  an  improved 
channel  through  the  Narrows,  at  a  totjil  exjiense  of  5*30,500  in  addition  to 
the  funds  available  on  June  30,  1890;  this  amount  to  be  appropriated 
in  yearly  installments  of  as  much  as  $20,000  each  until  complete. 
Smaller  yearly  appropriations  will  involve  the  alternate  disorganiza- 
tion and  reorganization  of  working  parties,  damage  to  unfinished  work, 
extra  superintendence,  deterioration  of  plant,  and  may  increase  the 
expense  n:om  $2,000  to  $4,000  per  appropriation.  Further  improve- 
ment so  as  to  secure  a  6-foot  depth  of  channel  below  Point  Caswell  is 
not  recommended  at  present. 

After.this  improvement  is  finished  its  proper  maintenance  may  cost 
from  $1,000  to  $3,000  per  year. 

The  river  is  in  the  collection  district  of  Wilmington,  N.  C. 

Money  Statetnent 

July  1,  1890,  balance  unexpended $121.48 

Proceeds  of  sale 39.45 

160.93 
Jnne  30, 1891,  amount  expended  during  fiscal  year 155. 00 

July  1, 1891,  balance  unexpended 5.98 

July  1, 1891,  on t8ta^ding  liabilities S.S3 

July  1, 1891,  balance  available 2.60 


• 


{Amount  (estimated)  required  for  completion  of  existing  project 30, 500. 00 
Amount  that  can  be  prontably  expended  in  fiscal  year  ending  J  une  30, 1893    20, 000. 00 
Submitted  in  compUanoe  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  aod  1867. 


repobt  of  mr.  charles  humphreys,  assistant  kngikber. 

United  States  Engixeer  Officb, 

Fayetteville,  N,  C,  June  SO,  1891. 

Captain:  I  have  the  honor  to  make  the  following  report  on  Black  River^  North 
Carolina,  for  the  fiscal  year  ending  June  30,  1891. 

Owiiifi^  to  the  small  amount  of  funds  available  the  operations  have  been  confined 
to  keeping  water  gauges  at  Port  Caswell,  Mill  Creek  Landing,  and  Hampton,  during 
July,  and  at  these  places  and  Clear  Run  during  the  remainder  of  the  calendJar  year. 
Navigation  has  been  closed  a  considerable  portion  of  the  year  on  account  or  low 
water,  logs,  and  other  obstructions  waiting  removal,  so  that  a  good  deal  of  the 
country  produce  has  been  hauled  in  wagons  to  the  nearest  railroads. 
Mr.  John  A.  Dill  relieved  me  of  the  work  on  the  25th  of  May,  1891. 
Very  respectfully,  your  obedient  servant, 

Chas.  Humphreys, 

Assistant  jKngineer. 
Capt.  W.  H.  BiXBY, 

CorpH  of  Emjinvnuj  U.  S,  A, 
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COMMERCIAL  STATISTICS. 

When  work  was  commenced,  in  1885,  on  this  improvement  the  river  was  navignl»le 
for  narrow  2,5-foot  draft  steamers  all  the  year  22  miles,  to  Point  Caswell,  and  9 
months  of  the  year  41^  miles  fnrther,  to  Clear  Run,  within  7  miles  of  Lisbon,  the 
head  of  the  river.  One  steamer  ran  regularly  over  the  rout-e.  The  commerce  is  esti- 
mated to  have  then  been  about  $750,000  per  year. 

The  rat-es  of  freight  and  insurauce  have  not  as  yet  been  appreciably  affected  by 
the  improvement. 

The  commerce  of  the  river  basin  is  about  the  same  as  in  1885,  but  a  greater  pro- 
portion of  it  now  goes  by  steamers  than  at  that  time. 

The  present  river  commerce  is  now  estimated  at  $945,514.  The  small  amount  of 
funds  so  far  spent  have  been  of  great  value  to  the  river  navigation,  and  a  few  thou- 
sand dollars  more  at  the  present  moment  would  be  also  of  great  immediate  advan- 
tage to  navigation. 

There  are  now  two  steamers  of  2.5  to  3.5  feet  draft,  60  tons  capacity,  making  semi- 
weekly  trips  to  Clear  Run  for  9  to  10  months  per  year,  and  one  steam  flat,  40  tons 
capacity,  making  three  trips  per  week  to  Point  Caswell,  and  about  20  flats  of  30  to 
40  tons  capacity  each  towed  irregularly  a  part  of  the  year  to  Point  Caswell  by  oue 
launch.  No  great  increase  of  commerce  is  expected  until  the  improvement  above 
Point  Caswell  is  completed.  This  river  is  the  main  and  natural  outlet  of  Sampson 
County.  Its  improvement  willplace  much  woodland  in  good  communication  with 
a  market,  and  should  add  $500,000  to  .its  commerce. 

The  decrease  of  this  commerce  this  year  is  in  great  part  due  to  the  specially  low 
water  and  the  specially  bad  obstructions  thus  ezposea,  and  the  failure  of  last  Con- 
gress to  provide  funds  for  their  removal. 

The  commerce  for  the  year  ending  31st  of  December,  1890,  is  estimated  as  follows : 


Class  of  gcM>ds. 


ExportB. 


Cotton  and  products $24, 160* 

Tobacco 


S.  000 


0.400 
17,400 


Kloe 

Grains  and  forage « 

Vegetables  and  truck 

Live  stock  and  products 

Fisb,  oysters,  etc 

Naval  stores '    .'•!  0. 000 

Lumber  and  prodiictH i:J3, 314  . 

FertilizorH 

Machinery 

Greneral  merchandise 

Sundries 


1,120  : 


ImxKirts. 

Total. 

$21,100 

8,000 

15,200 

6,800 

6.400 

46, 200 

720 

516.000 

i:w,3U 

2,400 

4,000 

181,200 

1,120 

$8,000 
7,200 
6,800 

28,«00 
720 

2,400 
4,  (H)0 
181, 200 


Tonnage. 


115 

18 

240 

300 

60 

500 

3 

11,000 

45,  .588 

75 

8 

3,400 

4 


Total 


706, 3»4  ,     239,120 


945,  514 


Gi,31L 


Decrease  over  last  year,  $236,429 ;  tons,  14,327. 

Transportation  lines  established  during  year,  none. 

The  above  statistics  are  based  mainly  upon  reports  of  As.sist:uit  li^ngineer  Charles 
Humphreys,  made  after  much  correspondence  and  ronvtM-saticm  with  steamboat 
captains  and  agents,  cnstom-house  officials,  and  proniin;'nt  :iliippcrs  and  merchants. 


Anioinit. 


The  commerce  at  present,  as  above  shown,  i.s 


$04.'),  514 


The  commerce  before  the  improvement  began  wan j    ".'M).  000 


The  development  of  commerce  Rince  bf-^inning  of  th*>  improvement  is 

Expindeu  on  improvement  up  to  .'{1st  Dcrcmbcr.  ISnO 

The  development  ol  iUinual  commerce  for  every  dollar  spent  on  the  imijrovenirnt  is 


1S»5.:'.U 

'..  VrGH 

65 


Tons. 


61.311 

'48.  650 

12,  (i60 


*£8tunate4. 


HI8TOBY   OP   PAST  OPKBiTIOXfl. 
(1)  R^ermce  lo  pnsl  rrporit. — For  ^imvJ»I  iltsNrriptkta  (if  rivnr,  I 


*«■.  !  .iveil^vUleareowially  rwaflicii  onoean 

rli 

\\  i'T  gnvcnimeiita]  improvpniPiil  in  1881  I 

was  Tiii\  ifi'.il'lf  iliiriuK  the  tt  iiiish-wat«!r  nK^iiDiii^  oC  ihe  jrear  fl 
mingtoD  116  inilfis  upward  to  Fiiyt'iUrviUo:  but  itti> channel  t" 
per  75  miles  waw  badly  obstructed  by  Hunken  lop.  s 
iTpes,  and  Hhoals;  and  for  thr  upixrr  IHJ  niDeti  it  was  fiill  of '^ 
which  there  was  not  more  than  12  to  14  inche*  of  water  d 
water  fteason.     At  tliat  time  thr  navit;i)tion  was  ownetl  by  p 
ties.     Its  tonimerce  is  estimated  to  have  bwn  aliont  #800^ 
transported  per  year. 

(3)  Plan  of  improvement. — Tlic  original  project  of  ISSIJ 
ttnued  todiite.  jiroiMjat'd  to  buy  out  the  private  owners  of  Ibec, 
to  riear  out  its  uitt:ural  obstruct  ton  k.  and  to  further  provide^! 
ons  rhannel  ovtr  itsnppir  (HI  mdes  by  dredging  and  by  artifV 
Iraoling  its  wakr  way  l>y  ji-ttit.s  through  at  l«ist  IW  shoals. 

The  tolal  tiiiuU-oNr»l'tb'iK  work  nii.s  L'Stiniated  in  ISSTiat  tif 
a  3'foot  u^'tiiiil  rliuiini.'l  drpMi  <iurii]g  f I  or  V2  mouths  of  tkf>  J 
Fnyettevllki.     Tli.-in  :i|.|..-;irs  ivciy  |m.liiibility  that  Miis 
will  Uiially  givo  tlio  >-\|ii-i'li'<]  iirqjnuiL'tiK'iit,  iitiil  Ili:it  tht^  I'ouiinvrw  f 
III'  iutTciisi'd  by  lli;i!  tiirn-  to  $(.<)iK),(HHt  .il'gtKMls  pur  yi'ar. 

The  uggrcgatx;  aiuutiut  uppropri;itoii  lor  this  work  tip  to  JaueB 
is  9103,250.  "■ 

(-11  K«wH«.— Up  to  Jimc.W.  ISWI,  a  total  of  ♦87,1)71.36,1] 
standing  liabilities,  had  b(^eu  spent  in  all  upon  this  imprc 
ing  a  moderately  good  continuous  4-foot  chiuinel  at  Itmst  1(M 
during  tlio  entire  year  from  Wilmington,  46  miles,  to  Kelly's  Co 
a  KJmilar  3'foot  channel  l!7  miles  farther  to  Eliziibuthtown  fj 
eonsiderable  commcii'e),  ami  Mienee  a  12  footehaiuiel  atleotto^ 
42  miles  further  to  Fiiyotteville  during  11  months  of  the  j 
to  .i  f<H>t  draft  from  \\  iluiington  to  rayett4^vil!e  during  l6  n 
year. 

In  conseijueuvo.  thrre  iicruiaueully  established  Hteumbout  0  , 
been  ninniug  over  the  entiie  distunes  with  full  draft,  for  10  i 
iiiich  year,  and  with  luuscued  draft  the  rest  of  the  timu.    Tltc  o 
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during  these  years  has  increased  about  $200,000  per  year;  had  been 
farther  benefited  by  exemption  from  tolls,  and  was  then  about  $2,500,000 
of  transported  goods  per  year,  showing  that  each  dollar  once  spent  on 
this  improvement  had  been  accompanied  by  the  development  of  about 
$20  of  annual  commerce. 

The  navigation  of  this  stream  was  not  obstructed  by  bridges  without 
draws  between  Wilmington  and  FayetteviUe. 

PRESENT  OPERATIONS. 

f  5)  Work  of  the  past  year — ^The  special  work  of  the  past  year  is  as 
follows:  Expenditures,  including  outstanding  liabilities,  $6,379.17; 
value  of  United  States  plant,  $5,520. 

After  new  fiinds  became  available  high  water  prevented  river  work 
until  April,  1891. 

During  the  working  season  one  steam  launch  and  bolster,  four  stone 
flats,  and  other  plant  were  employed  on  the  river. 

Owing  to  its  varied  features  and  the  difliculty  of  specifying  it  before- 
hand and  measuring  it  afterward,  the  work  was,  for  advantage  and 
economy,  allowably  done  by  hired  labor  and  the  purchase  of  materials 
in  open  market 

In  February  to  May  two  flats  were  built  for  the  towage  of  stone,  and 
two  others  were  borrowed  from  the  Lower  Cape  Fear  River. 

During  the  months  of  February  to  June,  inclusive,  there  was  quar- 
ried 1,668  cubic  yards  of  stone  at  McArthurs  (121  miles  above  Wil- 
mington), and  233  cubic  yards  at  Browns  (49  miles  above  Wilmington). 

Of  this  stone,  100  cubic  yards  were  towed  to  and  deposited  at 
McCarters  Cross  Shoal  (114  miles  above  Wilmington) ;  460  cubic  yards  to 
McEaes  Cross  Shoal  (llOJ  miles  above  Wilmington);  and  499  cubic 
yards  to  Thames  Shoal  (102  miles  above  Wilmington). 

During  April,  May,  and  June  the  snagging  plant  worked  over  27 
miles  of  river  (from  22  to  30,  65  to  68,  and  99  to  115  miles  above  Wil- 
mington), removing  from  the  banks  119  trees  (cut  and  pulled  back) 
and  106  cords  of  brush,  and  from  the  channel  52  trees,  32  stumps,  42 
logs,  and  26  cords  of  small  snags,  leaving  the  channel  in  excellent  con- 
dition over  this  distance. 

During  the  entire  working  season  work  was  greatly  interfered  with 
by  high  water. 

During  the  remainder  of  the  year  work  has  been  confined  te  office 
duties  and  minor  work. 

Water  gauges  were  kept  at  two  places  during  the  year. 

Inspections  of  plant  and  work  were  made  during  the  year. 

The  work  of  this  improvement  has  been  well  and  vigorously  prose- 
cuted under  the  immediate  snpervision  of  Assistant  Engineer  Chas. 
Humphreys,  whose  report  is  herewith  appended. 

The  work  of  the  past  year  has  maintained  the  existing  fair  navigable 
condition  of  the  river.  The  effect  of  the  jetties  so  far  constructed  has 
been  to  better  the  channel  at  all  formerly  worst  places,  so  that  now  low- 
water  navigation  is  possible  during  fully  11  months  or  the  year. 

The  bridge  of  the  Cape  Fear  and  Yadkin  Valley  Eailroad  at  Fay- 
etteviUe (mentioned  in  Appendix  M  11,  Annual  Report  of  Chief  of  En- 
gineers for  1*S89)  has  been  completed  and  been  built  in  such  a  way  as 
not  to  interfere  with  navigation;  but  a  coffer  dam  around  one  of  its 
piers  still  remains  to  be  removed  (awaiting  low  water). 

Otherwise  the  general  situation  is  about  the  same  as  at  the  begin- 
ning of  the  fiscal  year. 
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The  liitest  reliable  commercial  statisticB,  those  for  the  year  ending 
December  31,  1890,  are  herewith  appended,  showing  a  commerce  of 
$2,014,436  per  year,  about  129,000  tons. 

(6)  JRecommendatimis  for  future  work. — ^Were  the  commerce  of  the 
river  sufficiently  large  to  justify  the  expenditure  of  such  an  amounts, 
in  my  opinion  the  proper  method  of  improving  this  river  would  be  by 
the  construction  of  suitable  dams  and  locks  of  32  feet  total  lift,  giving 
a  6-foot  navigation  at  all  times  of  the  year  to  Fayetteville,  at  a  total 
approximate  cost  of  $1,200,000.  A  commerce  sufficient  to  justify  such 
an  expenditure  can  not  be  expected  from  this  locality  for  many  years. 
Consequently  the  lock-and-dam  navigation  must  be  po8tj)oned  tor  the 
present,  and  a  contracted  river  channel  must  be  accepted  as  the  best 
under  tne  circumstances. 

It  is  recommended,  therefore,  that  this  improvement  be  completed  in 
accordance  with  the  present  approved  and  adopted  project,  so  as  to 
secure  a  thoroughly  cleared  4-foot  channel  from  Wilmington  to  Eliza- 
bethtown;  thence  a  similar  3-foot  channel  to  Fayetteville  during  11  or 
12  months  of  the  year,  at  a  total  expense  of  $376,750  in  addition  to 
the  funds  available  June  30, 1891 ;  this  amount  to  be  appropriated  in 
yearly  installments  of  as  much  as  $60,000  until  complete.  SmaUer 
yearly  appropriations,  involving  the  alternate  disorganization  and  reor- 
ganization of  working  parties,  damage  to  unfinished  work,  deteriora- 
tion of  plant,  and  extra  superintendence,  may  increase  the  cost  of  the 
work  from  $1,000  to  $4,000  per  appropriation.  Further  improvement^ 
so  as  to  extend  the  navigation  above  Fayetteville,  or  so  as  to  increase 
the  depth  below  Fayetteville,  is  not  recommended. 

After  this  improvement  is  completed  it«  proper  maintenance  may  cost 
from  $1,000  to  $3,000  per  year. 

This  river  is  in  the  collection  ilistrict  of  Wilmington,  JS^.  C. 

Money  statement, 

Jnly  1, 1890,  balance  unexpended $359. 20 

Amount  appropriated  by  act  approved  September  19,  1890 15, 000. 00 

15,  a^.  20 
Jnue  30,  1891,  amount  expended  during  fiscal  year 5, 288. 28 

July  1,  1891,  balance  unexpended 10, 070. 92 

July  1,  1891,  outstanding  liabilities 1, 171. 35 

.July  1,  1891;  balance  available 8,899.57 

{Amount  (estimated)  required  for  completion  of  existing  project 376, 750. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1893    60, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
hai'bor  acts  of  18GG  and  1867. 


REPOUT   OF   MR.   JOHN   A.    DILL,    OVKRSEER. 

UNUTED  StaTF.S  EXOIKTKER  OFFICE, 

Faf/fffrrillr,  X.  C,  ./«iMr  .W,  ISf^l, 

Captain:  T  have  the  bonor  to  submit  the  followiug  report  on  the  improvement  of 
the  Cape  Fear  River,  North  Carolina,  above  Wilmington,  for  a  portion  of  the  fiscal 
year  endin^:  June  HO.  1891. 

In  acrorclanre  with  instrurtions  from  your  otfici\  this  work  has  be«-rf  under  m\ 
immediate  charge  sinef'iisth  May,  1891,  npon  which  date  I  relieved  Assistant  Enjjineer 
Charles  Kumpioys. 

Mr.  Hnmphrfys's  report,  already  forwarHe<l,  contains  a  summary  of  all  wnrk  done 
on  this  river  up  to  the  25th  day  q£  Maj',  1891.  Since  that  day  the  work  has  bec^ 
4oue  as  foUpws : 


c 


I    . 


t 


I 


,  t 


1 
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From  the  qnarry  at  MoAithuts  (6  miles  aboTe  Fayetteville.  N.  C.)>  1}05Q  onMo 
yards  of  stone  have  been  towed  downstream  and  placed  at  the  following  points : 

At  MoCarter's  Cross,  100  cable  yards ;  at  McRae's  Cross,  460  cnbic  yards ;  at  Thames, 
4^  cable  yards. 
Have  cat  69  cords  of  brush  for  Jetty  mattresses. 

The  holster  has  worked  whenever  the  stage  of  water  woald  permit,  has  snagged 
over  16  miles  of  river,  removing  from  channel  8  trees,  13  stimips.  14  logs,  7  cords  small 
snags,  and  from  bank  14  leaning  trees,  and  cat  4  cords  of  brasn. 
llie  towing  was  done  by  the  steam  lannch  H.  G.  Wright, 

An  engine  and  boUer  was  borrowed  from  the  Tadkin  Biver  for  ose  at  the  stone 
quarry,  lowering  stone  to  scows  on  the  river. 

Borrowed  from  the  Cape  Fear  Biver,  North  Carolina,  below  Wilmington^  two  scows 
for  nse  in  towing  stone.    Ordinary  repairs  to  plant  were  made  when  necessary. 
Very  respectfully,  your  obedient  servant, 

John  A.  Dill, 

OwTBew, 
Capt.  W.  H.  BiXBY, 

CorpB  of  Engineers,  U,  S.  A, 


rerobt  of  bib.  chabls8  humphbets,  assistant  xnoin1bbr. 

United  States  Engineer  Office, 

FayeUeoille,  N.  C,  June  SO,  1891, 

Captain:  I  have  the  honor  to  submit  the  following  report  on  the  improvement  of 
the  Cape  Fear  River^  North  Carolina,  above  Wilmington,  for  the  fiscal  year  ending 
Jane  30, 1891. 

The  operations  for  the  past  year  have  been  as  follows: 

The  steam  holster  belonnng  to  this  work  was  repaired  in  Jannary,  1891,  and  lent 


the  8th  of  May  and  immediately  be^an  the  work  of  towing  the  hoister  and  other 
boats  upstream  and  makins^  preparations  for  rock  towing,  bringing  up  two  borrowed 
flats  from  the  Lower  Cape  Fear  River.  February  6,  1891,  a  small  force  began  quarry- 
ing rock  at  Mc Arthur's  (6  miles  above  Fayetteville).  April  15  another  small  force 
began  qoarryin^  rock  at  Brown's  Reach  (70  miles  below  Fayetteville).  Two  small 
flats  were  built  m  February  and  March. 

Operations  in  the  Held  to  May  20  were  as  follows : 

Quarried  810  cubic  yards  of  rock ;  hauled  to  bank  1,028  cubic  yards  of  rock ;  snagged 
over  lOf  miles  of  river,  removing  from  channel  44  trees,  19  stamps,  28  logs^  19  cords 
smiJl  snags,  and  from  bank  lOo  leaning  trees  and  101  cords  of  brush.  Cut  down 
35  cords  of  wood  for  steamboat  fuel. 

The  steam  launch  H.  G.  Wright  has  been  fitted  up  and  repaired  generally  for  the 
season's  work.    The  work  has  been  greatly  impeded  by  high  water. 

During  the  past  year  there  were  plying  on  this  river  2  stem  wheel  steamers,  4  tug 
boats,  and  41  flats. 

The  Cape  Fear  and  Tadkin  Valley  Railroad  has  caused  a  still  further  reduction  in 
the  river  commerce  between  Fayetteville  and  Wilmington,  but  the  steamboat  com- 
merce along  this  river  is  gradually  increasing. 

During  the  past  year  navigation  was  closea  on  account  of  low  water  for  4  days. 

I  was  relieved  of  this  work  on  the  25th  of  May  by  Mr.  John  A.  Dill. 
Very  respectfully,  your  obedient  servant, 


Capt.  W.  H.  BiXBY^ 

Corps  of  Engineers,  U,  S.  A. 


Ohas.  Humphreys^ 

Aseistant  Engttuter, 


GOMMBBdAL  STATISTICS. 

When  work  commenced,  in  1881,  the  river  was  badly  obstructed  and  only  naviga- 
ble 9  months  of  the  year,  and  tiiie  navigation  was  owned  by  a  private  corporation. 
The  commerce  is  estimated  to  have  then  been  abont  $800,000  per  year.  At  present 
the  river  is  fairly  well  cleared  of  obstructions  (logs,  trees,  etc.),  is  navigable  all  the 
year  for  light-draft  boats,  and  for  5-foot  draft  steamers  during  at  least  11  mouths  of 
th<*  >  oar.  Steamers  now  run  regularly,  making  4  round  trips  per  week.  The  com- 
merco  is  luiw  !f2,014,436  per  year,  and  with  Bliu;k  River  commerce  (which  also  goes 
over  part  of  this  river)  is  about  $2, 960, 000.    The  oommeroe  of  the  Cape  Fear  River 
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Tilt-  cuuiuior<-«  Tor  tlit<  >uu  «ii<lliif  [tWHimlwr  31, 1890,  to  Mltmalod  ■ 
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HISTOBT    OF   PAST   OFEEATIONS. 


(1)  Refercnoe  to  past  reports. — For  maps  of  river,  see  pa^  lOfiO.! 
nual  Ki-port  fi.r  I.s87,aii-I  KHMlof  1885;  forRpecial  hietfuy  of  paatu" 
Bet  piifje  KWi,  Annual  Report  for  1886;  for  last  projects,  8e«  pilfer  1 
1134,  Amiual  Keport  for  ISiSa. 
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(2J  Original  eondition. — ^The  Cape  Fear  Eiver,  emptying  into  the  At- 
lantic Ocean  at  Gape  Fear,  has,  &om  its  mouth  np  to  its  head  waters  in 
the  mountains,  a  total  length  of  about  426  miles  and  a  drainage  area 
of  9,115  square  miles.  The  two  main  branches  of  this  river  meet  at 
Wilmington,  bringing  with  them  an  average  fresh- water  discharge  of 
14,000  cubic  feet  per  second.  Below  Wilmington  the  river  is  a  tidal 
basin,  with  about  26  miles  length,  350  square  miles  drainage  area,  37 
square  miles  water  surfe.ce,  3.5  feet  rise  of  tide  (2.6  at  Wilmington,  4.5 
at  the  ocean),  and  an  average  discharge  during  ebb  of  160,0^  cubic 
feet  per  second,  the  ocean  bar  being  2  miles  seaward  of  the  river  mouth. 

When  placed  under  improvement,  in  1829,  this  stream  had  3  bar 
entrances,  with  least  depths  as  follows:  About  9  feet  at  the  Baldhead 
Channel,  9  feet  at  the  Eip  Channel,  and  10  feet  at  New  Inlet  Channel, 
these  bars  being  respectively  9,  6,  and  2  miles  below  the  point  which 
was  then  the  head  of  the  river's  delta.  From  the  head  of  this  delta,  20 
miles  up  to  Wilmington,  there  were  several  shoals  with  a  least  depth  of 
7.5  feet  at  low  water.  The  commerce  in  1827  is  unknown,  but  that  of 
1870  was  about  $13,500,000,  of  Which  $1,500,000  was  foreign  export. 

(3)  Plan  of  improvement — The  original  projects  of  1827  to  1847  pro- 
posed to  improve  the  upper  20  miles  by  dredging  and  by  jetty  contrac- 
tion of  the  channel;  $203,204.59  were  spent  during  this  time  in  increas- 
ing the  depth  upon  the  shoals  to  9.5  feet  at  low  water,  equal  to  that  at 
the  bar  entrances.  At  or  about  this  time  the  shore  at  Fort  Caswell, 
opposite  Baldhead  Point,  was  protected  by  stone  jetties,  under  an 
appropriation  for  the  preservation  of  fortifications. 

The  projects  of  1852  to  1857  proposed  to  deepen  the  water  at  the  main 
entrance  by  jetties  at  Baldhead  Point,  and  by  jetty  and  dike  obstruc- 
tions between  Zeke  Island  and  Smith  Island,  near  New  Inlet,  and 
suggested  the  possible  future  necessity  of  closing  i^ew  Inlet ;  $156,296.26 
wa«  spent  during  this  time  upon  these  works,  never  faUy  completed  for 
want  of  funds. 

The  project  of  1870  proposed  a  crib-closure  of  the  space  (4,403  feet 
long)  between  Smith  and  Zeke  Island  (finished  in  1873)  to  prevent 
further  widening  of  New  Inlet.  The  projects  of  1870  to  1872  proposed 
the  complete  closure  of  New  Inlet  (begun  in  1875  and  finished  in  1881), 
in  order  to  deepen  the  water  at  the  main  (Baldhead)  bar  entrance.  The 
projects  of  1872  to  188^3,  as  continued  to  date,  proposed  the  extension  of 
the  New  Inlet  Dam  2  miles  further  down  the  stream,  to  prevent  the  fur- 
ther erosion  of  Smith  Island  at  the  Swashes.  The  project  of  1875,  as 
continued  to  date,  proposed  the  occasional  use  of  dredging  upon  the 
outer  bar  to  assist  the  tidal  currents  in  gradually  localizing,  straighten- 
ing, deepening,  and  fixing  the  bar  entrances,  to  obtain,  first,  a  12-foot 
depth  at  low  water,  and  then  a  14-foot  depth.  The  projects  of  1874  to 
1881  for  the  20  miles  above  New  Inlet,  as  continued  to  date,  proposed 
dredging  and  occasional  diking  wherever  necessary  across  shoals,  so  as 
to  secure,  first,  a  12-foot  channel  200  feet  wide,  and  afterward  a  16-foot 
channel  270  feet  wide  at  low  water  over  this  whole  length. 

The  total  final  cost  of  this  work  under  the  projects  of  1870  to  1889 
was,  in  1889,  estimated  to  be  $3,930,000. 

The  aggregate  amount  appropriated  for  the  existing  projects  of  1872 
to  1889  was,  up  to  June  30,  1891,  $2,275,000. 

The  project  of  1889  extended  the  work  of  the  proposed  improvements 
to  obtain  a  depth  of  20  feet  at  low  water  from  Wilmington  to  the  ocean, 
at  a  total  increased  cost  of  $1,800,000, 

(4)  Re.mlt8,—TJf  to  June  30,  1890,  a  total  of  $2,093,885.87,  including 
outstanding  liabilities,  had  been  spent  in  all  xipon  the  proposed  improve- 
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During  the  fiscal  year  the  Wtmdhury,  operftt«>d  tiyhirt^d  Iftborttnn 
pilifliafte  of  niJit«rialB  in  open  niarkft,  rmnoved  6-l,55a,-i  cubin  yniQ 
iinid  iiud  sftud,  at  a  t^ttal  cost  of  iHJAi]  .7i,  or  0,1481  coatHporinibir jn 
BetwiwM  Jnnfi  30  and  Oi^tobor  H,  1830,  and  betwwin  Dcii-nilM.r  xtB 
Hiiii  .lime  30,  181)1,  silie  was  kept  at  wm-k  on  the  ocean  hiir  (21i  niiln 
low  Wilniin(it4>n).  Between  the  same  dates,  bnl  dminK  nuatllta 
»iilti-d  I'lH-  wi>rk  on  tlie  lijir,  wlii?  worked  nn  Snows  Matsb  f~ 
miles  below  Wilminjrton}. 

Between  Octf>ber  M  and  December  22.  ISflO.  the  Wet 
to  th«  Goveinmental  improvemi-nt  of  tb*  8t.  Johns  BItcb^  ] 
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The  total  work  of  all  the  above-mentiofied  dredges  during  the  year  is 
as  follows: 

From  the  ocean  bar  (29  miles  below  Wilmington)  there  were  removed 
54,716  cubic  yards  of  mud  and  sand,  leaving  a  channel  of  200  feet  width 
and  about  16  feet  depth  at  low  water. 

From  the  New  Snow's  Marsh  Channel  (20  miles  below  Wilmington) 
there  were  removed  18,645.4  cubic  yards  of  mud  and  sand,  leaving  the 
cut  everywhere  233  feet  wide  and  16  feet  deep  at  low  water. 

From  Old  Brunswick  Cove  Shoal  (13  miles  below  Wilmington)  there 
were  removed  37,828  cubic  yards  of  mud  and  sand,  leaving  the  cut 
everywhere  270  feet  wide  and  16  feet  deep  at  low  water. 

From  LiUiput  Shoal  (11  miles  below  Wilmington)  there  were  removed 
101,768  cubic  yards  of  mud  and  sand,  leaving  the  cut  everywhere  140 
feet  wide  and  16  feet  deep  at  low  water. 

From  Alligator  Creek  Shoal  (1  mile  below  Wilmington)  there  were 
removed  48,865  cubic  yards  of  mud  and  sand,  leaving  the  cut  of  partial 
width  and  20  feet  depth  at  low  water. 

From  Wilmington  Shoal  (opposite  the  city)  there  were  removed  94,402 
cubic  yards  of  mud  and  sand,  and  20  logs,  leaving  the  cut  of  partial 
width  and  16  feet  deep  at  low  water. 

On  October  15, 1890,  the  steam  tug  Easton  lost  all  her  upper  works 
by  a  fire  whose  origin  was  without  any  known  cause.  From  that  time 
until  June,  1891,  she  was  under  repairs. 

Minor  surveys  were  made  at  various  times  during  the  year  to  deter- 
mine the  condition  of  the  ocean  bar  and  dredged  channels. 

Inspections  of  property  and  work  were  made  during  the  year,  show- 
ing very  satisfactory  results  everywhere. 

The  work  of  this  improvement  has  been  vigorously  and  very  thoroughly 
carried  on  under  the  immediate  supervision  of  Assistant  Engineer  Henry 
Bacon,  until  his  death  in  April,  1891  (by  which  the  United  States  lost 
an  especially  efficient  and  valuable  assistant).  Since  then  the  work  has 
been  well  carried  on  by  Acting  Superintendent  Robert  Merritt,  whose 
report  is  herewith  appended. 

The  work  of  the  past  year  has  greatly  benefited  the  navigation  of  the 
river.  In  the  upper  river  the  channels  are  everywhere  of  full  depth,  and 
vessels  drawing  18  feet  have  safely  ascended  and  descended  the  river, 
and  one  drawing  over  20  feet  has  safely  crossed  the  ocean  bar. 

The  single  straight  channel  on  the  ocean  bar  has  been  maintained, 
and  its  depth  increased  by  natural  scour  and  by  the  work  of  the  United 
States  section-dredge  Woodbury. 

The  foreign  commerce  is  steadily  increasing.  Otherwise  the  situation 
remains  about  the  same  as  at  the  beginning  of  the  fiscal  year. 

The  latest  reliable  commercial  statistics,  those  for  the  year  ending 
December  31,  1890,  are  herewith  appended,  showing  a  commerce  of 
about  $21,447,320  per  year  (about  346,557  tons). 

(6)  Recommendations  for  future  work. — It  is  reconunended  that  the 
above  improvements  be  carried  on  by  widening  and  deepening  the  ex- 
isting river  channels  to  their  fuU  dimensions  of  270  feet  width  and  20 
feet  least  depth  at  low  water,  and  by  straightening,  deepening,  and 
fixing  the  bar  entrance,  at  a  total  expense  of  $1,655,000,  in  addition  to 
the  fonds  available  June  30, 1890,  to  be  appropriated  in  amounts  of 
$300,000  per  year.  Smaller  yearly  appropriations,  involving  the  alter- 
nate disorganization  and  reorganization  of  working  parties,  damage  to 
unfinished  work,  deterioration  of  plant,  and  extra  superintendance  may 
increase  the  cost  of  the  work  by  from  $6,000  to  $20,000  per  appropri- 
ation* 
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After  this  improvement  is  finished  its  proper  maintenance  may  ci>>t 
from  $5,(HKl  Ut  ip23,(XM>  [wv  year  for  a  tew  yean*,  bnt  the  iiiiproveUKUt 
Hhoold  be  fairly  permanent. 

This  rirer  is  in  the  collection  difttiict  of  AViliuington^  N.  C. 

Money  statement, 

Jtdyl,  1890,  balance  nnexpended $13y47&04 

Proceeds  of  sale ft\(X) 

Amount  appropriated  by  act  approved  September  19.  1890 170.  OUO. uO 


Jane  90, 1891,  amount  expended  during  tlncal  year. 


is:iri36.t>4 
.\\  4:3. 4i» 


July  1,  1891,  balance  nnex])onded * 128,112.62 

July  1,  1891,  outstanding  liabUities sf  12,  t>47. 23 

July  1,  1891,  amonnt  covered  by  nuc'ou)i»U*t4'(l  mntract.s 85.  X»53. 59 

98,  eOO.  82 


July  1,  1891,  balance  available 


:>9,511.^ 


(Amount  (estimated)  requir»Ml  for  coiuiib'tion  of  existiiij;  i)ro.iei*l 1,  li55,  Ol«0.  W 
Amount  that  can  be  prolituMv  ex]>en(lrd  in  iiHcal  vear  ending  .Inne 
30,  1893 \ * 3UO.0U).0D 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18(j0  and  1807. 


j4h9tract  of  proposaU  for  dredging  Cape  Fear  River  nt  and  below  Wilmington^  2^,  C.  opened 
at  11  o^ clock  a.  to.,  Ifevembtr  15 j  iSinj^  by  Capt.  ir.  if.  Bixhy,  Corps  of  Etitfineert. 


No. 


1 
2 
3 

4 
5 
6 

7 


Kame  and  address  of  bidder. 


Atlas  Dreds^ng  Company,  "Vyilininjton.  I>p1  

Alabama  Dredtjinjr  and  rTolty  Company,  MnWilo,  Ala 

P.  Sonford  Ross,  J«tnpv  rity..  X.  J  ...I 

Moore  &  Wrij^ht,  P«»itlan«l.  Me 

Geo.  C.  Fobes  &.  Co..  iUiltiinorc^  Md 

Baltimore l>redc:ing Company,  HHlfimorc.  Md 

Nation!^  Dredging  Company,  AV  iluiington,  Dfl 


Price  bid 

]>oriMibic 

"Will  eiHnm«*iiccw 

yard. 

Cents. 

15 

Febrnar>- 1.1  «51. 

Uk 

Jan  nary  I.  V^vj 

m 

.I.miii.tV  irvlfiSl. 

14 

Ma\   1.  ISiil. 

y^ 

April  1.  I8yi. 

^H 

Februar\  1.  1891. 

u 

AprU  1,  IbSfii. 

$110,000  to  $125,000  worth  of  dredging  bid  lor. 
Hecommeuded  to  be  awsirded  to  bidder  No.  3,  P.  Sant\)rd  Ross. 
There  is  available  for  the  work  of  improving  Cape  F<?ar  Uiver  at  and  below  Wil- 
ington,  N.  C,  the  sum  of  $173,000. 


report  of  mr.  robert  c.  bferritt,  acting  superintrndknt. 

United  States  Engineer  Offick, 

Wilmington,  N,  C\,  June  SO,  1891. 

Captain:  I  have  the  honor  to  submit  the  following  report  of  operations  for  th« 
improvement  of  Cape  Fear  Kiver,  North  Carolina,  at  and  below  Wilmington,  for  the 
fiscal  year  ending  June  30,  1891. 

At  the  beginning  of  the  fiscal  year  the  appropriation  of  August  11, 1888,  'was  nearly 
exhausted. 

The  work  under  the  new  appropriation  of  September  19,  1890,  was  delayed  by  tht 
necessary  time  taken  for  adveiMsiny;  and  making  a  contract  for  the  work,  andtiiur 
xieeded  by  the  contractor  after  the  a\yard  was  made  to  prepare  for  work ;  thus  under 
contracts  of  the  fiscal  year  actual  dredging  has  been  carried  on  only  during  the  last 
6  months. 

The  operations  on  this  river  improvement  have  been  contract  dredging ;  operations 
of  the  Government  suction-dredge  Woodlmr^f^  repairs  of  steamer  Eastern  (wmrh  wa* 
badly  damaged  by  fire  on  the  night  of  October  15,  1890),and  other  minor  repairs  ami 
work. 
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The  dredginff  in  the  river  was  the  beginning  of  the  latest  project,  -^vhich  contem- 
plates the  nnsJ  completion  of  an  ayailable  channel  of  270  feet  width  and  20  feet 
depth,  at  mean  low  water,  from  Wilmington  downward  30  miles  to  the  ocean. 

The  repairs  of  the  steamer  Eaaton  were  begnn  in  December  and  completed  anffi- 
ciently  so  that  the  boat  could  be  used  during  the  month  of  June.  The  total  cost  of 
the  repairs  have  been,  up  to  the  present  time,  $2^760.28. 

The  suction  dredge  Woodbui^  was  used  outside  of  this  river  by  Capt.  W.  M.  Black, 
Corps  of  Engineers,  from  October  14  to  December  22,  1890,  to  dredge  at  or  near  the 
mouth  of  the  St.  Johns  River,  Florida. 

Upon  the  Cape  Fear  Biver  the  operations  of  the  Woodbury  have  been  on  the  Bald- 
head  Channel  (at  the  bar),  when  the  weather  permitted,  and  at  other  times  at  the 
New  Cut  opposite  Snows  Marsh. 

The  foUowiug  is  a  tabular  statement  of  the  work  done  and  the  cost  of  the  same  per 
cubic  yard  and  cost  in  gross,  allowing  $100  per  month  for  det-eriovatiou  of  plant. 
The  aocountH  made  for  the  year  amount  t*o $9,561.74  and  64,.5.53.4  cubir  yards,  making 
the  cost  14,H.\)  cents  per  cubic  yard.  Without  allowing  for  deterioration  the  cost  is 
0.1339  cents  per  cubic  yard. 


HontlL. 


1890. 

July 

AllgUAt 

September 

October 

l>ecember 

1891. 

January 

February j. 

MnrcU 

April 

May 

Jane 

Total 


Cubic  yairdB  of  dredging  done, 
and  number  of  days  dredged. 


Days. 


Bar. 


8 

12 

18 

2 

2 

17 
13 
11 
11 
21 
13 


3. 243. 5 
4, 270. 0 
7, 139. 9 

715.8 
1,006.2 

7,394.7 
5,449.6 

4. 060. 6 
4, 177. 3 

10, 847. 2 
6, 410. 6 


Daye. 


11 
7 
2 


3 
6 
2 
4 
1 
4 


128 


54,716.0  I      43 


New  cut 

opposite 

ouows 

Marsh. 


3,322.8 

1, 469. 5 

359.0 


352.4 

704.7 
1,124.9 
202. 0 
535.1 
175.2 
1,591.8 


9,837.4 


TotaL 


Days. 


19 

19 

20 

2 

5 

20 
19 
13 
15 
22 
17 


171 


Yards. 


6,506.3 
5, 740. 1 
7,488.9 
715.8 
1,358.6 

B|  Uvv.  4 

0.  574. 5 
4. 262. 6 
4,712.4 
11. 022. 4 
8,002.4 


Cost. 


Whole 
cost. 


$921.24 
9U1.84 
990.74 
510. 93 
279.48 

962.57 
932.38 
984.54 
947.88 
l,or».5.28 
1,071.86 


Per 
yard. 


$0.1403 
.1576 
.1321 
.7138 
.2057 

.1188 
.1418 
.2310 
.2011 
.0957 
.1339 


64,553.4  !  9,56L74 


•.1481 


'Average. 


The  results  of  the  dredging  at  the  bar  are  gratifying.  At  the  outer  crest  or  bar, 
over  a  width  of  200  feet,  the  least  depth  is  18.1  at  mean  low  water.  There  are  some 
inner  shoals  about  3,000  feet  inside  of  the  bar  where  the  available  depth  at  low  water 
does  not  exceed  17  feet. 

The  ])riucipal  work,  however,  in  progress  on  this  river  is  the  dredging  of  a  chan- 
nel t>o  270  feet  width  and  20  feet  depth  at  mean  low  water  across  all  the  shoals  from 
Wilmington  to  Southport  Harbor.  This  work  was  advertised  under  date  of  Novem- 
ber 6,  18fK),  and  proposals  opened  December  15,  1890.  Contract  was  awarded  and 
entered  into  with  P.  Sanford  Ross  at  13^^  cents  per  cubic  yard,  under  date  of  Decem- 
ber 24,  1890,  and  approved  January  8, 1891. 

Work  was  begun  with  one  dredge  January  19,  on  Lilliput  Shoal,  and  with  another 
dreilge  on  March  16,  on  the  Old  Brunswick  Cove  Shoal,  and  was  diligently  prosecuted 
by  these  two  powerful  clam-shell  dredges  to  June  3,  and  since  then  by  one. 

The  upper  reach,  Wilmington  Shoal,  has  been  finished  to  full  width  and.depth,  and 
on  the  lower  reach  one  cut  38^  feet  wide  has  been  finished  and  two  other  cuts,  each 
38^  feet  wide,  partly  finished. 

At  the  Alligator  6reek  Shoal,  where  the  work  is  now  in  progress,  one  cut  37  feet 
wide  has  been  dredged  to  20  feet  depth  at  low  water  to  500  feet  below  the  angle. 

At  the  Lilliput  Shoal  some  repairs  have  been  made,  taking  three  cuts  through  the 
upper  reach  and  four  cuts  through  the  lower  reach,  each  37  feet  wide  and  16  feet 
deep  at  low  water. 

The  Old  Brunswick  Cove  Shoal  has  been  finished  to  270  feet  width  and  16  feet 
depth  at  mean  low  water. 

At  the  New  Cut  opposite  Snows  Marsh,  a  very  narrow  shoal  having  formed  across 
the  lower  end,  it  was  found  necessary  to  have  it  removed  and  a  supplementary  agree- 
ment was  made  with  P.  Sanford  Ross  to  remove  the  same.  After  working  against 
many  disadvantages  they  succeeded  in  dredging  three  cuts  across  the  shoal;  each 
37  feet  wide  and  18  feet  deep  at  mean  low  water. 
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Tilt)  ^urlt  doue  ander  contract  :ind  <«upp]einentary  agr**<*m«'iit  iiia>  l»c-  ^tafrd  hs 
followM: 

Cubic  yard»  dredged. 

At  WilTniD^ton  Shoal W.44rJ 

M  Alli^ittor  Cri'ek  Shoal 4^.  ^'» 

At  IJIJipiit  Shojil 101. 7t> 

At  Ul«l  Brunswick  Shoal :f7.?<*> 

New  Cut  opposite  Snows  Marsh 8.Kfc 

Total J91,b71 

and  20  logs  were  removed. 

Tlie  shore  line  of  Federal  Point  and  its  extension  over  the  Carolina  Shoals  reniaius 
in  much  the  same  condition  as  at  laat  report. 

The  southerly  swash  (or  Corncake  Inlet),  which  4  years  apo  had  a  width  of  1.600 
feet  at  hitrh  water  is  now  closed  and  a  hi^rh  beach  built  up  in  it^  place.  The  othrt 
two  swashes,  New  Inlet^  Zeke  Island,  and  the  long  line  of  beaches  extending  from 
Zeke  Island  to  Baldhead  or  Smith  Island  remain  in  comparatively  the  same  condition 
as  at  the  report  of  last  year. 

Some  change  has  occurred  in  the  shore  line  at  Baldhead  Point.  The  accretion  on 
the  sea  side  and  at  the  point  hjis  continued,  while  there  has  been  some  erosion  at  tbe 
inner  hook.  No  great  changes  have  occurred  in  the  shore  line  of  Oak  Island.  Thi-re 
has  been  some  erosion  at  the  point  and  along  the  shore  opposite  Fort  Caswell.  an«i 
some  accretion  further  westward  towards  Oak  Island  light -house. 

Several  detailed  hydrographical  surveys  have  been  made  of  Baldhead  Channel  and 
vicinity  and  one  survey  each  of  all  the  dredged  channels  and  a  survey  oi  river  in 
front  of  Wilmington. 

The  new  inlet  dam  and  the  long  new  dam  extending  from  the  southerly  end  of  it 
to  the  large  marsh  remain  in  substantially  the  same  hnished  condition  as  lik>t  ycsr. 

The  amount  of  appropriation  bv  Congress  (beginning  with  $1CX),000,  June  11,  1870, 
and  ending  with  $170,000,  September  19,  1890)  is  $2,275,000. 

Thc^  following  is  the  estimate  of  amounts  probably  required  to  complete  the  pri^v 
cut  })r(>ject,  including  the  amount  available  July  1,  1891.  This  estimate  is  slightly 
niodilied  from  that  of  last  jear: 

52.*). 000  cubic  yards  dredging,  at  13f  cents $09, 5*»2.  .V) 

4,121.000  cubic  yards  dredging,  at  15  cents 618.  1.^0.  |ii> 

180,000  tons  of  stone  in  jetty,  at  $2.50 4r>(),0<K»Jii) 

Two  now  suction  dredges 90.  CM ».  iX) 

Oijerating  the  same  24  months,  at  $1,750  per  month 84,  <MK».  (10 

Operating  the  Woodbury  24  months,  at  $1 ,000  per  month 24,  OifO.  (Xi 

10  per  cent,  for  office  expenses  and  superuitendence 133. 571. 25 

10  per  cent,  for  contingencies 133,571.iS 

Total 1,602,855.0) 

I  am  indebted  to  Col.  John  L.  Cantwell,  secretary  of  the  Produce  Exchange  and 
Chamber  of  Commerce  of  Wilmington,  for  his  valuable  assistance  in  obtaining  the 
commercial  statistics  for  the  year  18W,  which  have  bc^en  already  forwarded. 

A  tracing  will  be  submitted  with  this  showing  the  hydrography  of  the  Baldhead 
Channel. 

The  work  is  in  the  collection  district  of  Wilmington,  N.  C.     The  nearest  light- 
houses are  at  Baldhead  Point  and  Oak  Island,  at  the  mouth  of  the  river. 
Very  respectfuUy,  your  obedient  servant, 

EoBT.  C.  Merritt, 
Acting  SuperiniendenU 
Capt.  W.  H.  BiXBY, 

Carps  of  Engineers,  U.  S,  A. 


COMMERCIAL  STATISTICS. 

Wlien  the  work  of  this  improvement  was  begun  in  1829  the  river  navigation  wa« 
restricted  to  vessels  of  7^  feet  draft. 

At  present  the  river  is  used  by  vessels  of  17  feet  draft;  its  commerce  is  about 
$21,,500,(X)0  per  year  and  is  steadify  increasing. 

The  rates  of  freight  have  greatly  decreased  since  the  improvement  wa«  begun ;  the 
rates  of  insurance  have  decreased  to  such  an  extent  that  while  formerly  there  was  ft 
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(liscrimination  againet  Wilminfiiioii  in  favor  of  other  soutlipm  porta,  now  Wilming- 
ton is  put  on  an  equality  ^vith  Charleston  and  Savuniiah. 

The  foreign  commerce  has  increased  from  $1,500,000  in  1871  to  about  ii!8,170,000  in 
18iM). 

The  development  of  this  port  directly  tends  to  the  development  of  North  Carolina 
and  of  such  of  the  Western  States  as  can  reach  Eorope  most  quickly  by  the  exist- 
inir  and  projected  North  CaroUna  railroads,  the  Cape  Fear  River,  and  the  ocean. 

The  present  commerce  is  reported  as  follows : 

Commerce,  foreign  and  domeatio,  for  ike  years  ending  December  SI,  1889  and  1890, 

EXPORTS. 


Articles. 

Quantity. 

Kate. 

T\aae. 

Tonnage. 

1889. 

1800. 

1889. 

1890. 

1889. 

1890. 

1800. 

Cotton bales.. 

Spirits  turpentine, 
Darrels 

182,994 

61,626 

18,171 

351. 827 

68.865 

5,260 

80,  302 

40, 280, 205 

7,316,012 

154,666 

70,285 

10,082 

385.  523 

71,940 

5,315 

73,121 

40,066,567 

8,985,064 

$51,621 

21.56 

1.49 

.94 

1.56 

1.60 

1.00 

.Oli 

.00ft 

$52.00 

18.70 

1.99 
1.09 
1.47 
1.60 
1.40 

$6, 865, 815 
1,328,657 

27,075 

330,717 

107, 429 

8,430 

80, 302 
604,338 

48,901 

3,500,000 

$8, 042, 632 
1, 314, 880 

37,973 
420,220 
105,766 
8.504 
102,  ;t69 
520,  852 

44,675 

3,500,000 

38,667 
17, 571 

Crude  turpentine, 
barrels - 

2,862 

Rosin barrels . . 

Tar do 

Pit«h do 

Peauats buHhols. . 

Lumber leet . . 

Shingles number. . 

MiHct'lUneous    (esti- 
mated) ....... ... 

57,828 

10,702 

707 

1,024 
70,116 

2.234 

46,667 

1 

Totals 

12,806,664 

14, 007, 320 

248,657 

IMPORTS. 

1880. 
$7. 350, 000 

1899. 

Tonnage. 

'M'iHPAllii.nAnnH  f  estlmat^Kl)  --        -t-,-- -  -,  -  ^^  r t-, ,,..-» 

$7, 350, 000 

08,000 

TOTAL  EXPORTS  AND  IMPOBTS. 


Total  commerce,  1800 
Gain  over  last  year . . 


$21, 447, 320 
1, 200, 656 


346,557 
21,045 


One  steamship  line  was  established  between  Wilmington  and  Georgetown,  8.  C, 
during  the  year. 

The  above  statistics  are  hased  mainly  upon  reports  of  Acting  Superintendent  Robt. 
C.  Merritt,  made  after  much  correspondence  and  conversation  with  steamboat  cap- 
tains and  agents,  custom-house  officials,  and  prominent  shippers  and  merchants. 


The  commerce  at  present  as  above  shown  is ^ 

The  commerce  before  the  improvement  began  is  unknown,  but  in  1870  was. . . 

The  development  of  commerce  since  beginning  of  the  improvement  is 

Expended  on  improvement  up  to  December  31, 1800 

The  development  of  lumoal  commerce  for  every  dollar  spent  on  the  Improve 
mentis 


$21, 447, 320 

13, 500,  000 

8, 147,  320 

2, 104, 767 

3.87 


Tonna^. 


346,567 
220,000 
126,567 


Statement  ofveaseU  of  100  tons  and  over  at  the  port  of  Wilmington,  N,  C,  for  the  years 

ending  December  SI,  1889  and  1890, 


1889. 

1800. 

• 

Vessels.      Tons. 

Vessels. 

Tons. 

American 

232 
153 

115.033 
75.007 

223 
160 

104,493 

yoreigii 

86,487 

;                I 

Total 

385  \    101.030 

392 

190,980 

i 
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.^trances,  clearanctSy  and  vessels  documented  for  years  ending  December  SI,  ISSOand  1^7). 


ISSSJ.    lf«i. 


Entrances,  fon^ijm I  153 

ClearanceM,  foivi;in 161 

EntraneeM,  Ameii«an 'Jtr.' 

Clearance*,  Aiueritan 24i» 

YenAcLB  docuiucut^d 61 


'J'onnu(je. 


]9 

171 

73 


Tesaela. 

Foreign. 

Anierii-aii. 

T«»taL 

1889. 

1890. 

issa. 

1890. 

1880.      !      18W. 

Stc^ftmeTS 

26.6P7 
4l.:<>4 

4.883 

2.  ie$3 

30, 1«1 

48,  'SS 
5.837 
2.  ir.13 

72,  743         64,  751 

.')07               a76 

1.  -JSa           2,  508 

41,450  1      36,85d 

1 
99  440           H  9li 

Barks    

41   801            48  6:^ 

Brigs 

6.116              aSiJ 

Schoonors 

43,  613            39  liSl 

Total 

75,097  }       86.487 

115,933        104.493 

191.030         190  9iJA 

The  above  tables  as  to  entrances,  rlearances,  ami  tonnage  embrace  only  vessels  of 
100  tons  and  upward.  No  record  lias  been  kept  ot*  numerous  smaller  ve&iela,  wIiMe 
tonnage  may  be  estimated  at  least  20,000  tons. 


L  2a 

IMPROVEMENT  OF  LOCKWOOD'S  FOLLY  RIVER,  NORTH  CAROLINA. 

HISTORY   OF  PAST   OPERATIONS. 

(1)  References  to  past  reports, — ^For  special  description  of  this  river 
and  location  of  proposed  clian^jels  see  pages  1099-1102  of  Annual  E4^ 
port  of  1887. 

(2)  This  river,  emptying  directly  into  the  Atlantic  Ocean  south  of 
Cape  Fear,  has  a  length  of  about  50  miles  and  a  drainage  area  of  about 
180  square  miles.  Wlien  placed  under  governmental  improvement  in 
1890  it  possessed  a  depth  of  about  3  feet  at  low  water  (8  feet  at  hijrh 
water)  upon  its  ocean  bar;  thence  about  8  feet  depth  at  low  wat<?r  tor 
about  1.5  miles;  thence  only  about  1  foot  depth  at  low  water  for  about 
400  feet;  thence  from  3  to  6  feet  at  low  water  for  1.5  miles;  and  thence 
from  5  to  8  feet  at  low  water  for  22  miles  up  to  Lockwood's  Folly  Bridge. 
Above  the  bridge  the  river  is  only  sflitable  to  pole  boats,  whicli  might 
carry  merchandise  15  miles  further.  Its  river  commerce  was  then  esti- 
mated at  about  $50,000  (about  7,000  tons),  being  limited  to  liglit  dr<ift 
steamers,  two  of  which  endeavor  to  make  weekly  trips  to  WilmingtoE. 
though  often  detained  by  unfavorable  tides  and  the  oyster-rock  bar- 
riers. 

(3)  Plan  of  improvement, — The  original  project  of  1887,  as  continued 
to  date,  proposed  to  dredge  through  the  oyster  rocks  and  mud.  flats  so 
as  to  secure  a  6-foot  navigation  at  low  water  from  the  ocean  upward 
25  miles  to  Lockwood's  Folly  towTi  bridge. 

The  total  final  cost  of  this  work  was  estimated  in  1887  at  $40,000. 
The  aggregate  amount  appropriated  for  this  project  up  to  June  30, 
1891,  was  $5,000. 
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The  fonds  now  on  hand  will  be  used  up  before  new  appropriations 
bwoiiie  available. 

(4)  BesuUs. — Up  to  June  30, 189(),  no  appropriations  had  been  vot/ed 
for  this  work,  consequently  no  work  had  been  done  and  no  benefits 
received.    Ko  results  can  be  expected  before  1892. 

PRESENT  OPERATIONS. 

(5)  The  special  work  of  the  year  is  as  follows :  Expenditures,  includ- 
ing outstanding  liabilities,  $19.81;  value  of  United  States  plant,  noth- 
ing- 
Project  was  approved  in  October,  1890,  for  the  expenditure  of  funds 

voted  by  act  of  Congress  of  September  19, 1890;  all  ftinds  to  be  spent 
towards  dredging  a  channel  of  100  feet  width  and  7  feet  depth  at  low 
water  across  the  oyster  rock  barriers  near  the  mouth  of  the  river,  in- 
cluding surveys,  water-gauge  observations,  and  office  and  minor  work; 
the  dredging  to  be  done  by  contract,  but  all  superintendence  and  minor 
work  by  hired  labor  and  the  purchase  of  materials  in  open  market. 

Contract  was  approved  in  February,  1891,  with  the  Atlas  Dredging 
Company,  of  Wilmington,  Del.,  for  dredging  to  be  commenced  by  the 
IGth  of  April,  1891,  and  finished  in  3  months;  the  time  of  commence- 
ment being  afterwards  allowably  postponed  until  the  1st  of  September, 
1890. 

Since  no  work  has  yet  been  commenced  upon  this  improvement,  the 
commerce  has  not  changed  much  from  that  of  1887,  being  still  estimated 
at  about  §50,000  (about  7,000  tons)  per  year. 

(G)  BecommendMions  for  future  work. — It  is  recommended  that  this 
improvement  be  completed  in  accordance  with  the  original  and  approved 
project  so  as  to  secure  a  channel  of  100  feet  width  and  7  feet  depth  at 
low  water  from  the  mouth  of  the  river  up  to  the  Lockwood's  Folly  town 
bridge,  at  a  total  expense  of  $35,000  in  addition  to  the  funds  available 
the  30th  of  June,  1891 ;  this  amount  to  be  appropriated  in  installments 
of  about  $10,000  per  year.  Smaller  or  irregularly  voted  appropriations 
will  involve  the  alternate  di^organizatioti  and  reorganization  of  working 
parties,  extra  superintendence,  deterioration  of  plant,  and  the  extra 
cost  of  moving  plant  over  long  distances  to  and  from  work,  and  may  in- 
crease the  fin^  cost  of  the  work  from  $1,000  to  $G,000  per  appropriation. 

This  improvement,  once  thoroughly  completed,  should  remain  fairly 
permanent. 

This  nver  is  in  the  coUeotion  district  of  Wilmington;  N.  C. 

Money  statement. 

Amount  appropriated  by  act  approved  September  19,  1890 $5, 000. 00 

June  30,  loOl,  amount  expended  during  fiscal  year 19. 81 

July  1,  1891,  balance  unexpended 4, 980. 19 

July  1,  1891,  amount  covered  by  uncompleted  contracts 3, 500. 00 

July  1,  1891,  balance  available 1,480.19 


r  Amount  ^estimated)  required  for  completion  ot'cxistiiijuf  project. . . 
j  Amount  that  can  be  profitably  expended  in  fiscal  yea  r  emling  J  line  30, 
]  Submitted  in  compliance  with  requirements  of  sections  2  of  river 


. .     35,  000. 00 
,1893    10,000.00 

_„, requirements  of  sections  2  of  river  and 

t     harbor  acts  of  1866  and  1867. 
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Jhifract  of  propogafn  for  rfmbfiuff  Loi-kinuxTfi  Folly  Firrr,  \orth  (\irolinn^  opened  at  22 


Ko. 


"Saaatr  an<I  addri'iKi  of  birldit. 


I 


Priit   : 
bid. 


Bt^narkA. 


1     AtlaA  DnMlginx!  OMiipuny,  Wilmington,  Del. 


2     Alabama  Dr»Hi^ug  and  Jetty  Company,  Mobile.  AU 


'  Cents. 

I       •  20     Bid  to  be  rednoed  3  c*tiU 
ptTT  nibic  TMTii  in  <•«»»■ 
of  award  'of  work  on 
Cap*)  Fear  Rirer. 
f40 


•  Pt-r  cubic  yard  in  place. 


f  IVr  cubic  yard  in  aita. 


About  5^^.500  worth  of  dredjjing^  bid  for. 

RecomiiitMided  to  be  awarded  to  bidtler  No.  1,  Atlan  Dredsriiitj  Company. 
There  is  availuble  for  work  of  improving  Lock  wood's  Folly  River,  North  CarolinA^ 
the  8am  of  $5,000. 


COMMERCIAL  STATISTICS. 

Tliis  improvement  waa  not  coinineneed  before  Dt^cember  31,  1890.  At  that  time 
the  annnaJ  r*ommerce  was  estimated  at  about  $5(J,0(MJ,  being  limit^-d  to  vessels  of  less 
than  6  feet  draft  making  weekly  trips  to  Wilmington  when  tides  were  of  usual 
height. 

Two  appropriations  of  about  $20,000  eaeh  will  open  a  channel  of  6  feet  at  low 
wat^ir,  and  will  jjrobably  rapidly  develop  $X>0.000  more  commeree.  giving  easy  access 
to  a  region  of  about  120,000  acres  of  good  farming  lands  capable  of  a  commerce  of 
over  $4,000,000  per  year. 

The  present  actual  annual  commerce  remains  the  same  as  in  December,  1887,  that 
is,  about  $50,000  or  about  7,000  tous;  the  actual  improvement  of  this  waterway  not 
yet  being  commenced.  The  details  of  this  commerce  are  not  in  foim  suitable  ibr 
tabulation. 


L  21. 

IMPROVEMENT  OF  YADKIN  RIVER,  NORTH  CAROLINA. 


HISTORY   OF  PAST   OPERATIONS. 

(1)  Referei^e  to  pant  reports, — For  special  de8cription,  see  pa^es  026- 
648,  Annual  Report  lor  1879,  and  aLso  pages  948-958  of  Annual  lieport 
for  1888;  and  for.  map  of  river  and  of  work  done  and  proposed,  see  pa^ 
1104  of  Annual  Rei)ort  for  1890. 

(2)  Original  condition. — The  Yadkin  River,  North  Carolina  (the  upper 
end  of  the  Great  Pedee  River),  has  a  total  length  of  about  215  miles 
and  a  drainage  area  of  4,320  square  miles.  Its  middle  tliird,  extending 
from  the  raihoad  bridge  near  Salisbury  04i  miles  ux)ward  to  the  foot  of 
IJeaii  Shoal,  is  the  only  portion  so  far  under  improvement  by  the  Gen- 
eral Government. 

When  placed  under  governmental  improvement,  in  1880,  this  i>ortion 
of  the  Yadkin  River  had  a  slope  of  2  feet  to  the  mile,  had  it«  navigatLan 
completely  obstructed  by  rock  ledges,  fish  and  mill  dams,  and  numerous 
shoals,  and  had  as  little  as  1  foot  maximum  depth  at  ordinary  lev 
water  on  some  of  its  shoals  and  ledges.  Its  river  commerce  was  noth* 
ing. 
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(3)  Plan  of  improvement. — The  original  project  of  1879  proposed  to 
secnre  a  2.5  to  3  foot  steamboat  navigation  during  the  entire  year  over 
the  64  J  miles  above  the  Salisbury  Eafiroad  Bridge.  The  total  final  cost 
of  the  work  necessary  to  secure  the  desired  depth  during  only  mean 
winter  stages  of  water  (two-thirds  of  the  year)  was  estimated  in  1887 
at  $400,000. 

A  personal  examination  of  the  river  over  the  33  miles  above  the 
Salisbury  Eailroad  Bridge  in  1886-'87  showed  the  agricultural  richness 
of  tliis  part  of  the  river  basin  and  its  urgent  need  for  transportation 
facilities,  and  modified  project  of  1887  proposed  to  limit  the  work  to 
the  lower  33  miles  of  the  river,  at  a  total  cost  of  $107,000, 

The  aggregate  amount  appropriated  for  this  project  up  to  June  30, 
1891,  is  $102,000. 

(5)  Results.— Tip  to  June  30, 1890,  a  total  of  $96,460.48,  including  out- 
standing liabilities,  has  been  spent  in  all  upon  this  improvement  in 
securing  a  good  channel  for  flatboats  (and  an  indifferent  channel  for 
steamboats)  of  40  to  70  feet  width  and  from  2  to  2*^  feet  depth  during 
mean  winter  stages  of  water  (eight  months  of  the  year)  from  the  Salis- 
bury Eailroad  Bridge  33  nules  upward  to  Baileys  Feny. 

Ko  river  conmierce  had  yet  been  created,  and  none  was  expected  until 
the  improvement  was  completed  in  good  shape  to  Baileys  Ferry. 

The  navigation  of  the  river  within  these  33  miles  was' not  obstructed 
by  bridges  without  draws. 

PEESENT  OPERATIONS. 

(5)  WarJc  of  the  pmt  year. — The  special  work  of  the  past  year  is  as 
follows :  Expenditures,  including  outstanding  liabilities,  $2,721.06 ;  value 
of  United  States  plant,  $2,160. 

New  funds  were  not  available  until  after  the  water  had  risen  for  the 
winter.  High  water  then  prevented  resumption  of  rock  work  until 
May,  1891. 

During  suspension  of  work  six  stone  boats,  loaded  with  10  cubic  yards 
of  stone,  were  sunk  for  storage  in  sho'al  water  at  Barnes  Shoal;  the 
remainder  of  the  United  States  plant  was  laid  up  and  watched  at  Ful- 
ton Ferry,  2^  nules  above  the  railroad  bridge. 

During  the  working  season  1  hoister,  4  stone  flats,  2  quarter  boats,  3 
other  flats,  and  other  plant  were  in  use. 

Owing  to  its  varied  character  and  to  the  diflSculty  of  estimating  It 
beforehand  and  measuring  it  up  afterwards,  the  work  was,  for  advan- 
tage and  economy,  allowably  done  by  hired  labor  and  the  purchase  o£ 
materials  in  open  market. 

At  Shoal  No.  18J  (Peebles's  Mill,  26  miles  above  the  Western  Korth 
Carolina  Eailroad  Bridge)  10  linear  feet  of  dams  were  removed  and  97 
linear  feet  extension  of  dams  were  bmlt,  completing  work  of  approved 
project. 

At  Shoal  Ko.  19^  (Hartley's  Mill,  28  miles  above  the  railroad  bridge) 
40  linear  feet  extension  of  dams  were  built  to  complete  work. 

At  Shoal  No.  21 J  (Grimes'  Mill,  31  miles  above  railroad  bridge)  20 
linear  feet  of  dams  were  removed  so  as  to  comx)lete  work. 

At  Shoal  No.  13  (Barnes,  16  miles  above  railroad  bridge)  60  cubic 
yards  of  rock  were  removed. 

At  Shoal  No.  11  (Dut<*hmans  Island,  14  miles  above  railroad  bridge) 
1.^0  linear  feet  of  dam  wore  built. 

Inspections  of  plant  and  work  were  made  during  the  year. 

Water  gauges  have  been  kept  at  two  places  diuring  the  year. 
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The  work  of  this  improvement  during  the  year  ha«  been  Terr  effi 
i*iently  carried  on  under  the  imrae<iiate  supenision  of  Sui>erinten(ient 
Fi-ank  Brown,  whose  rei)ort  is  herewith  a]»i>endHi. 

The  work  of  the  past  year  has  finished  the  removal  of  the  worst  rruk 
obstructions  and  left  a  fairly  well-cleared  channi»l  everywhere  at  least 
60  feet  wide  and  at  least  2.5  feet  deep  at  ordinarj*  low  water  from 
Baileys  Ferr>'  CiS  miles  above  the  railroad  brid^re,  IT  miles  do\Mi  to 
Barnes  Shoal  (16  miles  above  the  railroad  brid;j^e).  The  river  below 
Barnes  8Jioal  still  needs  much  work. 

The  latest  relialde  eonnnen-ial  statistics,  those  for  the  year  ending 
Derrember  31,  1?S'.M),  are  herewith  a])iK?nded. 

(6)  EecommendatioiiH  for  future  tcork, — It  is  recommended  that  tliis 
imjirovement  be  complet4*d  in  acconlance  with  the  existing  projects  niilv 
so  far  a«  to  secure  a  cleared  channel  wav  of  6(>  feet  available  width  and 

■.. 

2.5  to  3  feet  clear  depth  at  averaj^e  winter  water  (8  months  of  the  yean 
from  the  railroad  landing  close  to  and  just  below  the  Salisbury  Kail- 
road  Bridge,  33  miles,  up  to  Baileys  Ferrj*,  at  an  ex]>ense  of  ?5.(Hh>  in 
addition  to  the  funds  on  hand  on  June  .'^,  1891:  this  amount  to  be  ap- 
propriated at  once  in  a  single  sum.     Smaller  ai)propriations  will  involve 
the  alternate  disorganization   and  reorganization  of  working  parties, 
damage  to  unfinished  work,  deterioraticm  of  plant,  and  exti'a  superin- 
tendence and  care  of  projierty,  and  may  increase  the  cost  from  ^i\<»oo 
to  $6,000  per  appropriation.     Further  im])rovement  so  as  U\  exTeii<l  this 
navigation  over  the  remaining  .'X>  miles  is  not  recommen<le<l  until  tht* 
development  of  a  reasonable  commerce  on  the  lower  .'J^i  miles  shall  4n>w 
the  worthiness  of  further  improvement. 

This  recommended  improvement,  once  thoroughly  tinished,  should  be 
comparatively  permanent. 

This  river  is  in  the  fifth  collection  district  of  North  l*aroliua. 

Muuni  utatcmeiit. 

July  1,  1890,  balance  nuexpended $72232 

Proceeds  of  sale in^'.O' 

Amount  approj)riated  by  a<"t  approved  September  19.  1890 5,  (MXK  i%) 

5,  92-2.  :<1 
Juno  30,  1891,  amount  expended  duriii;;  fiscal  year 2.4^)2.32 

July  1,  1891,  balance  unexpended 3,  4W\2^^ 

July  1,  1891,  outstanding  liabilities 431.74 

July  1,1891,  balance  available 3.028.4* 

{Amount  (estimated)  required  for  com])letion  of  existinj^c  project 5,  i>H>.  ()i 
Amount  that  <'an  beprolitably  ex])endedin  fiscal  year  ending?  June  ;W,  1893       5,  000.  Ol 
Submitted  in  coin]>lian(^e  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  lbt>6  and  1867. 


report  of  mr.  frank  browx,  superintendent. 

United  States  Engineer  Ofi^ick, 

MocksviUey  N.  C,  June  SOy  JS91. 

Captain:  I  have  the  honor  to  snlnnit  the  following  report  of  operations   for  in 
provin|r  Yadkin  River,  North  Carolina,  for  the  fiscal  year  ending  .June  30,  1891. 

Owing  to  the  want  of  funds  no  work  was  done  from  July  1,  181*0,  up  to   April 
1S91.     On  this  date,  having  received  from  Capt.  W.  H.  Bixby,  Corjis  of  Kiipiiieer 
IT.  8.  Army,  proper  Jiutliority  for  beginning  operations,  I  began  by  gathering  lal>u 
ere,  cleaning  up,  making  necessary  repairs  to  plant.     Finding  the  plant  in  a  ve; 


s 
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much  decayed  condition,  fwndB  on  hand  limited,  and  knowing  work  for  the  season 
to  be  light,  I  made  as  little  repairs  to  plant  as  possible. 

On  the  28th  and  29th  of  April  the  entire  Government  property  was  inspected  by  a 
properly  authorized  officer. 

On  May  10  active  operations  were  begun  by  moving  to  Peebles's  Mills.  Since  that 
time  work  has  progressed  rather  slowly  on  account  of  continued  flush  water.  The 
work  of  the  season  will  consist  in  lengtheniog  and  cutting  off  various  dams  in  ac- 
cordance with  maps  from  Wilmington  office  and  your  verbal  instructions. 

The  work  of  the  fiscal  year  beginning  July  1,  1890,  and  ending  June  30,  1891,  is  as 
follows : 

Care  of  property  from  July  1, 1890,  to  April  1,  1891. 

Cubic  yards  stone  quarried  and  brought  from  borrow  pit 90 

Cubic  yards  of  stone  sunk  in  dams 102 

Cubic  yards  of  stone  raised  from  dams 24 

Linear  feet  of  dams  built 197 

Linear  feet  of  training  walls  built 7H 

Cords  of  brush  collected  and  sunk  in  dams 3^ 

Vei*y  respectfully,  your  obedient  servant, 

Fkamk  Brown, 

JSuperintetident, 

Capt.  W.  H.  BiXBY, 

Carps  of  Engineers f  U.  S,  A, 


COMMERCIAL  STATISTICS. 

When  work  commenced  in  1880  there  was  uo  navigable  channel  on  account  of  ob- 
structing shoals,  rock  ledges,  and  milldams,  and  consequently  there  was  no  com- 
merce. 

At  present  an  indifferent  channel  of  from  40  to  70  feet  width  and  2|  foot  depth  dur- 
ing tiie  flush-water  season  has  been  secured  from  the  Western  North  Carolina 
Kailroad  Bridge,  near  Salisbury,  up  33  miles.  No  commerce  can  be  expected  until 
about  $10,000  more  has  been  spent  on  this  portion  of  the  river.  Then  a  small  boat 
may  be  placed  on  33  miles  of  tne  river. 

The  river  flows  through  a  fertile  country  mainly  without  railroad  facilities.  Were 
the  river  open  to  free  and  safe  navigation  all  the  year,  a  commerce  of  from  $500,000 
to  $1,500,000  would  soon  be  developed;  but  such  an  improved  navigation  costing 
about  $600,000  for  construction  and  $25,000  per  year  for  maintenance  is  not  conteui- 
plat'Od  at  present.  The  restricted  flush- water  navigation  sought  by  the  present 
project  may  ftirnish  an  annual  commerce  of  $500,000  in  a  few  years  after  the  im- 
provement is  finished. 

The  product*  of  the  neighborhood  for  the  year  ending  December  31,  1890,  are  esti- 
mated roughly  as  follows : 


Articles. 


Incliau  com bushels. . 

Wheat <i" 

Rye 'Jo-   ■- 

Oat« «"> 

Tobn  tro 1  »n  u  ml  h  . . 

Cotton bales.. 


Quantity. 


444,400 
130, 200 

5,000 

43,300 

304, 000 

2,300 


Hate  per 
item. 


$0.75 
0.90 
0.80 
0.40 
0.13 

45.00 


Value. 


$333. 300 

117. 180 

4,0<K) 

17, 320 

39,520 

112,  .'iOO 


Touna^c 


12, 000 
'd,WHf 
140 
7(M) 
V>0 
62.") 


Total 


623,820 


17,515 


The  above  products  are  being  marketed   over   lines  of  railroad  wMcla  are  now 
opening  up  the  fertile  valley  along  the  river.    Two  of  these  railroad  lines  were  not 
roil  tempi  ated  when  work  begun  on  this  river,  and  it  is  possible  that  the  work  of 
opening  np  the  river  for  steamboat  navigation  was  in  part  the  cau.se  of  the  building 
of  these  lines. 

The  above  statistics  are  based  mainly  upon  the  report  of  Overseer  Frank  iirown. 
Ills  report  was  made  from  a  personal  knowledge  of  the  district. 
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L  aa. 

IMPROVEMENT  OF  HARBOR  AT  GEORGETOWN,  80UTH  CAROLINA. 

HISTORY   OF  PAST  OPERATIONS. 

(1)  Befereiice  to  past  reporU. — For  special  description  of  harbor,  see 
pages  1036-1037,  Annual  Report  for  1881;  for  special  hiijitory  of  pa-t 
work,  see  page  1029,  Annual  Report  for  1886;  for  map  of  harbor,  see 
page  1076,  Annual  Report  for  1887. 

(2)  Original  condition. — Georgetown  is  situated  at  the  head  of  "Win- 
yaw  Bay,  and  at  the  confluence  of  the  Sampit,  Black,  Great  Peedee, 
and  Waccemaw  rivers  (these  rivers  ha\ing  conjointly  a  drainage  area 
of  18,040  square  miles)  and  is  the  natural  harbor  and  seax>ort  for  all 
commerce  passing  to  and  from  these  rivers  and  their  tributaries.  George- 
town is  also  a  railroad  terminus. 

When  placed  under  governmental  improvement,  in  1880,  this  harbor 
had  an  excellent,  well  protected  anchorage  of  at  least  1  mile  in  lengtk, 
150  feet  width,  and  15  feet  depth.  A  bar  of  about  2,850  feet  length 
and  w  ith  only  9  feet  depth  of  water  was  the  only  obstacle  to  an  other- 
wise good  13-foot  navigation  from  Georgetown  13  miles  to  the  o<*ean. 
The  commerce  of  this  harbor  is  estimated  to  have  then  bet^n  about 
$4,000,000  of  transported  goods  per  year,  carried  by  thirty  schcwiicrs, 
seven  steamboats,  and  two  steam  tugs,  measuring  in  all  about  9,0<iu 
tons. 

(3)  Plan  of  improvement. — The  original  project  of  1881,  as  continued  {o 
date,  pr(>i)osed  to  secure  a  dredged  channel  of  200  feet  bottom  witiili 
and  12  feet  low  water  dei)th  entirely  through  this  bar.  A  ])erson:i]  in 
spection  of  this  locality  and  work  in  1884  showed  the  present  and  futuiv 
commercial  importance  of  this  harbor  and  the  worthiness  of  the  iui])nn  e 
ment. 

The  total  final  cost  of  this  work  was  estimated  in  1889  to  be  ?44,rH)t). 
The  aggreji'ate  amount  approi)riated  upon  this  project  up  to  June  3^K 
1891,  is  §32,500. 

(4)  I^€8ult8,—U\}  to  June  30, 1890,  atotal  of  $23,877.57,  including ont 
standing  liabilities,  had  been  expended  in  all,  giving  a  tlirough  cut 
entirelv  across  the  bar,  with  12  feet  low  water  depth,  and  with  a  variable 
width  of  from  80  to  100  feet. 

In  consequence  of  the  governmental  improvements  around  this  liar 
bor  the  commerce  had  rapidly  increased,  being  then  about  $8,0(K).0»h) 
of  transported  goods  per  year;  showing  that  each  dollar  once  spent  \\\m} 
this  imi)rovement  had  been  accomjmnied  by  the  development  of  about 
$170  of  annual  commerce. 

PRESENT  OPERATIONS. 

•  (5)  Work  of  the  past  year. — The  special  work  of  the  pa«t  year  is  as 
follows:  Exjienditures,  including  outstanding  liabilities,  $58.16;  vahie 
of  United  States  plant,  $2(;0. 

Active  work  was  stopped  May  22, 1889,  for  want  of  funds. 

During  the  past  year  all  work  has  been  confined  to  of&ce  duties  and 
minor  work,  a  small  reserve  being  retained  for  use  in  case  of  emergen 
cies. 

Under  n(nvapj)roj)riations  a  contract  with  P.  Sanford  Ross,  of  Jenn-y 
rily,  X.  rf.,  was  a]»])r(ived  in  January,  1801,  dredging  to  be  <*omincni'<'<i 
before  August  14,  1891,  and  to  be  tiuished  before  January  14,  1892, 
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Inspections  of  the  work  were  made  during  the  year. 

This  improvement  has  been  under  the  eflficient  supervision  of  Assist- 
ant Engineer  Beid  Whitford,  whose  report  is  herewith  appended. 

The  channel  dug  in  past  years  is  deepening  as  desired  under  the  tidal 
scour.  The  commerce  is  steadily  increasing.  Otherwise  the  general 
sitaation  is  the  same  as  at  the  commencement  of  the  fiscal  year.  A 
single  appropriation  to  complete  this  work  is  much  needed. 

The  latest  reliable  commercial  statistics  for  the  year  ending  Decem- 
ber 31, 1890,  are  herewith  appended,  showing  an  annual  commerce  of 
$7,994^50  (about  241,648  tons)  worth  of  goods  transported  per  year. 

(6)  Betxyminendatiana  for  future  work.'-^t  is  recommended:  That  the 
above  improvement  be  completed  in  accordance  with  the  present  ap- 
proved and  adopted  project,  so  as  to  secure  a  channel  of  12  feet  depth 
at  mean  low  water,  and  of  about  200  feet  bottom  width  entirely 
through  the  bar;  at  a  total  expense  of  $12,000,  in  addition  to  the  funds 
available  June  30,  1891 ;  this  amount  to  be  appropriated  in  one  sum. 
Smaller  yearly  appropriations  involving  the  alternate  disorganization 
and  reorganization  of  working  parties,  damage  to  unfinished  work, 
extra  superintendence,  and  deterioration  of  plant,  may  increase  the  cost 
of  the  work  by  about  $2,000  per  appropriation. 

The  channel  once  thoroughly  opened  will  probably  be  permanent. 
By  this  improvement  ocean  vessels  of  12  feet  draught,  after  once  cross- 
ing the  Winyaw  Bay  Bar,  can  proceed  without  further  delay  16  mUes 
farther  to  their  anchorage  at  Georgetown. 

QeoTgetown  is  a  port  of  entry. 

Money  statement 

July  1,  1S90,  balance  unexpended $622.43 

Amount  appropriated  by  act  approved  September  19, 1890 8, 006. 00 

8, 622. 43 
June  90, 1891,  amount  expended  during  fiscal  year 58.16 

July  1,  1891,  balance  unexpended 8,564.27 

July  1,  1891,  amount  covered  by  uncompleted  contracts 7, 000. 00 

July  1,  1891,  balance  available 1,564.27 


f  Amount  (estimated)  required  for  completion  of  existing  project 12, 000. 00 

ofitably  expendea  ii 

mpuance  with 

I    harbor  acta  of  1866  and  1867. 


I  Amount  that  can  be  profitably  expendea  in  fiscal  year  ending  June  30, 1893    12, 000. 00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 


AhBiraoi  of  propo$aU  for  dredging  harbor  at  Georgetown,  8.  C,  opened  at  11  o^ clock  a.  m., 
December  16, 1890,  by  Capt,  W.  R.  Bixby,  Corps  of  Engineers. 


Ko. 


Niune  and  addiese  of  bidder. 


1 
9 


p.  Sanford  Bom,  ^eraay  City,  N.  J 

Dredging  and  Jetty  Company,  Mobile,  Ala. 


Price  bid 

per  cubic 

yard  in 

BGovrs. 


OwUii. 
29 


87 


BemarkB. 


Will  commence  ■within 
6moiitha,  2,000yards 
weekly  . 

Within  IS  months, 
1,000  yards  weekly. 


$6,000  to  $7,000  worth  of  dredging  bid  for. 
jlecotnTaenaed  to  be  awarded  to  bidder  No.  1,  P.  Sanford  Row. 
Tlicre  is  available  for  work  of  improving  harbor  at  Qeorgetown^  S.  C,  the  siim  of 
$8,500. 

S2ia 


1410      REPORT   OP   THE   CHIEF   OF   ENGINEERS,  U.  8,  ARMT. 

beport  of  acb.  b£ii>  wditford,  assistant  enginkkh. 

United  States  Engineer  Office, 

Gtoryetoum^  &.  C,  June  SOj  1S91 

CAPTAlif" ;  I  hare  the  honor  to  make  the  following  report  relative  to  harbor  at 
Greorgetown,  8.  C,  for  the  tiscal  year  ending  June  30,  1891: 

The  contractor's  agent,  Mr.  C.  C.  Ely.  has  sent  notice  that  he  will  not  begin  drnij- 
ing  till  after  July  I,  1891.  There  has  been  no  work  done  during  the  year  exwpt  ihe 
rcestablishment  of  some  survey  points,  the  collection  of  commercial  statistics,  ufi 
the  completion  of  ofhce  records.  The  chaauel  so  far  dredged  coniinuefi  to  be  of  much 
benefit  to  the  shipping. 

COMMERCE. 

The  accompanying  commercial  statistics  have  been  collected  with  great  cat  frrm 
all  sources  where  freights  are  received  and  forwarded.  Thid  statement  has  bt«& 
revised  and  corrected  by  Mr,  W.  D.  Morgan,  intendant  of  Georgetown,  and  chairnuD 
of  the  commerce  committee  of  Georgetown  Board  of  Trade.  Mr.  Morgan  says  hi 
considers  it  correct. 

Two  new  steamship  lines  have  been  started,  one  from  this  place  to  landings  on  t^ 
nei^j^hboring  rivers;  the  other  by  W.  P.  Clyde  &  Co.  to  New  York.  The.se,  together 
with  all  the  old  lines  of  both  steamers  and  sail  vessels,  have  run  regularly.  The 
mills  and  factories  have  all  been  operated  prolitably  during  the  year,  and  genenlij 
there  seems  to  be  an  air  of  increased  prosperity  about  Georgetown  which  ha«  Qoi 
heretofore  been  noticed. 

In  the  calendar  year  of  1888  the  commerce  amounted  in  the  aggregate  to  approxi- 
mately 157,521  tons;  in  1889  it  was  about  196,754  tons j  in  1890  it  was  241,648  ton* 
showing  an  increase  over  1889  of  44,894  tons. 

EMPLOYES. 

Mr.  William  Alden  James,  clerk,  has  shown  his  nsnal  seal,  energy,  and  accorscr 
in  the  faithful  discharge  of  his  duties,  and  he  has  my  thanks  for  the  most  efficiest 
aid  rendered  me. 

Very  respectfully,  your  obedient  servant, 

RxiD  Whitford, 
Am9%$UuU  Enginer. 

Capt.  W.  H.  BiXBY, 

Corpa  of  £nginecr9,  U.  8,  A* 


COIOCERCIAL  STATISTICS. 

When  the  improvement  was  recommended  in  1881  the  harbor  had  an  excellent  wtS- 
protected  anchorage  of  at  least  1  mile  length,  150  feet  width,  and  15  feet  depth.  t>^ 
with  an  entrance  bar  allowing  only  9-foot  draft  boats  to  pass  at  low  water.  Tfa* 
commerce  is  now  estimated  to  have  then  been  about  $4,000,000  per  year,  carried  by 
7  steamers,  2  tugs,  and  30  ocean  schooners  and  ships.  No  work  on  tne  improvemea^ 
was  commenced  until  1884  for  want  of  funds. 

At  present  the  improvement  is  still  incomplete.  A  narrow  passage  of  at  least  llO 
feet  width  and  12  feet  draft  has  been  cut  through  the  bar.  The  commerce  is  no* 
estimated  at  about  $7,994,950  per  year  carried  by  11  steamers,  7  tugs,  and  niAsy 
ocean  schooners  and  ships,  a  gain  of  over  $3,000,000  in  the  past  9  years. 

The  completion  of  this  improvement  will  add  considerably  to  the  commerce  ^ 
Georgetown  and  will  lessen  rates  of  insurance  and  freights.  The  presence  of  thii 
inner  bar  at  Georgetown  Harbor,  taken  in  connection  with  the  outer  bar  at  Winya* 
Bay,  has  in  the  past  caused  a  delay  of  at  least  two  days  to  vessels  entering  andltaT- 
ing  Georgetown.  The  removal  of  the  Georgetown  Bar  will  shorten  this  delay  to  as* 
day.  In  the  present  partially  improved  condition  of  the  channel,  vessels  leavmi 
Georgetown  can  sometimes  by  using  care  save  this  day  now.  Georgetown  is  tfe 
natui-al  harbor  and  seaport  of"l8,0()0  square  miles  of  fertile  lands  belonging  totb< 
Sampit,  Waccamaw,  and  Peodee  River  basins.  The  development  of  nortSiem  Soaia 
Carolina  requires  that  Georgetown  Harbor  be  given  a  deeper  channel  Vtxx:^  ht^i» 
communication  to  these  rivers  and  to  the  ocean. 
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CuBtam-house  statisUcB, 


ABKIVKD. 


Foreign  ports. 

/n^A^i 

Yew. 

XAJmaiiUfims. 

Ameriran  vessels. 

roTOi{jnav<^s«els. 

'XUWH. 

No. 

Tons. 

Crow. 

No. 
2 

Tons. 

Crew. 

No. 

1 
1 

Tons. 

Crew. 

No. 
368 

Tons. 

■»-      -  ■■  — — 

129. 278 

Crew. 

1889 

363 

128. 705 

2,920 

424 
1,346 

16 
42 

149 
106 

7 

2,943 

18fl0 

385     165. 785 

3,1^ 

6 

6     392  1  167.237 

3,198 

CLEARED. 


1889. 
1800. 


357 
372 


126,965 
100, 458 


2,856 
3,069 


6 
9 


1,494 
1,978 


55 
63 


1 
2 


140 
856 


7 
18 


364 
383 


128,608 
162,791 


2,906 
8,145 


The  oommerce  for  the  year  ending  December  31, 1880,  ia  estimated  as  Ibllows: 


Class  of  goods. 


Cotton  and  products. . 

Rice 

Vegetables  and  truck. 

Fiso^  oysters,  etc 

Naval  stores 

Lumber  and  products. 
General  mercnaudise  . 
Sundries 


Total 

Gain  over  last  year 


Exports. 


$600,000 

397,500 

300 

100,000 

1, 228, 600 
646,000 

1,622,650 


4,  594, 950 


Imports. 


$8,400,000 


3,400,000 


Total. 


1000,000 

897,500 

800 

100,000 

1.228,600 
646,000 

5,022,650 


7,994,950 


75,250 


Tonnage. 


8,000 

4,500 

120 

4,000 

41,242 

68,700 

125,086 


241,648 


44.894 


Transportation  lines  established  daring  year,  2, 1  to  landings  on  the  neighboring 
rivers  and  1  to  New  York. 

The  above  statistics  are  based  mainly  upon  reports  of  Assistant  Engineer  Reid 
Whitford  made  after  much  correnpoudence  and  conversation  wil^  steamboat  captains 
and  agents,  custom-house  officials,  and  prominent  shippers  and  merchants. 


Commerce  at  present,  as  shove  shown 

Commerce  beiore  the  improvement  began 

Development  of  commerce  since  beginning  of  the  improvement 

Bxpenoed  on  improvement  up  to  l)ec«Mnbor  31,  1800 

Development  of  annual  oommorce  for  every  dollar  spent  on  the  improvement. 

*  Estimated. 


$7,994,960 

4,000,000 

3,  994,  950 

23,9U5 

167 


Tonnage. 


241,648 

•120,800 

120,848 


L  23. 

IMPEOVEMENT  OF  WINYAW  BAY,  SOUTH  CAROLINA. 
HISTORY  OF  PAST   OPERATIONS. 

(1)  Reference  to  past  reports. — For  special  description  and  maps  of 
bay,  see  pages  1154-1170,  Annual  Report  foi;  1885,  and  page  1114,  An- 
nual Keport  for  1889. 

(2)  Original  condition. — Winyaw  Bay  is  the  natural  and  only  ocean 
entrance  to  Georgetown  Harbor  and  to  the  Sampit,  Black,  Great  Pe- 


1412      REPOBT  OP  TOE  CBIEP  OF  SHOCrBSU^  V.  8.  ASOa, 

~  .      I     .,         .'  J ilmtiuieft,  witb  Oieir  SOOj 

~  Mf  drauiftge  area,  and  f 


tii..u-sh.ml.l  )"■ 


'.»l  l).ir 


ewitfcli 


I'll  I'wjt  di'ptb  !it  low  water. 

The  tut;^  litKil  otint  ot'ttii»work  was  Q»tiiiiatB(l  in  ISSiS  to  )>e  ^2,500^ 
for  a  biLT  duptli  of  from  15  to  -0  fwt,  the  funds  tu  bv  votM  in  an 
of  about  $3<K>,(KH)  [wr  yi^ar,  th«  firat  t800,noit  twing  isstiinated  t 
l.feot  di'ptli. 

The  uggiegato  auioont  appropriated  for  this  pnyw-t  up  to  JbimI 
18«1,  i«  lillSjT-'iO.  J 

(4)  Kesutt».—Vp  to  J^u(^  :HI,  imK  n  toUd  of  f20.0-J7.43,  iocln^ 
outstandiug  liabiUlieH,  bad  be^^tu-  >ii)ciit  iu  all  uihju  this  UuproTemflltH 
makiiig  ntwessary  prtparatious  for  bcgiuuiiig  work.  J 

Tlio  i;oiniuurcL^  wim  thvn  abour  $H,(KH>,OOU  of  «xport«  uud  imports! 
yoar,  tbt:  ilt'v-i.'lo|)tiieut  of  tlm  hml  fvvf  ymxtn  tiaving  hwu  doe  Uil 
govcnuuvutaJ  iiupruvtMuuut  of  thi.'  tributary  rivers. 

PRESKNT  OPEEATIOKB. 

(5)  Work  of  the  ptut  year. — The  (tptMiial  work  of  the  past  j 

fullnwH:  HxpeiiditareA,  including  outtitiuiding  liabilities,   ^13^ 
valuo  of  United  States  plant,  *l,100. 

One  8team-launch  and  other  United  States  plant  was  in  iwo  dn 
the  year. 

Owing  to  the  difficulty  of  properly  specifying  it  Ifeforehand  i 
measuring  it  aftnrwardH  all  minor  work  was,  for  advantage  n 
oray,  allowably  done  by  hired  labor  and  the  purchase  of  n 
open  iiiai'kot. 

At  the  beginning  of  the  fiscal  year  work  was  in  progress  QQd«r  ^ 
tra«t  with  J.  3.  ll()weU,  of  New  York  City,  for  *S0,OUO  of  jntty  m 
to  be  completed  by  October  1, 18!Mt,  At  the  expiration  of  the  oontL 
time  only  about  one-tenth  of  the  work  ha^l  been  done;  the  lianksltj 
tion  had  uot  oven  been  commenced,  and  it  was  evident  t'  '  " 
tractor  could  not  be  depended  upon  to  continue  the  work  8 
His  oontra«t  wus  theretbre  annulled  and  new  bids  were  solicit 
work  under  the  old  as  well  as  newer  appropriations.  Uew 
with  W.  T.  lia>-uor,  of  Fiiyetteville,  N.  V.,  for  $lS(t,000  of  J 
were  ;i|Hnoviid  in  January,  ISiU.  work  to  be  I'oinpleted  befil 
ber  18.  It«t2. 

Under  Mr.  Uuwoll's  oontract,  iu  July,  August^  aud  i 
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307  onbic  yards  of  shell,  445  tons  of  small  stone,  and  57  tons  of  large 
stone  were  put  in  plaoe  shoreward  of  the  low-water  line. 

Under  Mr.  G^ynor's  contract^  in  March  to  June,  1891,  substantial 
preparations  for  active  work  were  made,  and  1,013  square  yards  of  mat- 
tress, 153  eubic  yards  of  shell,  1,880.02  tons  of  small  stone,  and  628.10 
tons  of  large  stone  have  been  pnt  in  place,  mainly  shoreward  of  low- 
water  line. 

Deeds  to  the  right  of  way  for  the  jetties  were  approved  by  the  Attor- 
ney-General in  October,  1890. 

Water-gauge  records  have  been  kept  during  the  year. 

The  work  of  the  United  States  on  this  improvement  has  been  very 
efficiently  carried  on  under  the  immediate  supervision  of  Assistant  En- 
gineer Beid  Whitford  until  the  25th  May,  1891,  when  it  was  transferred 
to  Assistant  Engineer  Charles  Humphreys.  Their  reports  are  herewith 
appended. 

The  work  of  the  past  year  has  not  processed  sufficiently  far  to  effect 
any  improvement  in  the  navigation  ftwilities.  There  is  only  about  7 
feet  at  low  water  on  the  ocean  bar,  and  vessels  are  frequently  subjected 
to  considerable  delay. 

The  latest  reliable  commercial  statistics,  those  for  the  year  ending 
December  31,  1890,  are  herewith  appended,  showing  a  commerce  of 
$8,505^25  per  year^  about  261,029  tons. 

(6)  Beoommendations  for  future  work, — ^It  is  recommended  that  this 
improvement  be  carried  on  in  accord  with  the  existing  projects  by  the 
constmction  of  stone  dikes  across  the  sloughs  and  along  the  inner  edges 
of  the  breaker  shoals  until  a  good  channel  of  from  12  to  20  feet  depth 
at  low  water  is  obtained  at  one  or  both  bar  entrances,  at  a  total  cost  of 
$2,500,000  for  a  20-foot  depth<$2,281,250  in  addition  to  the  funds  avail- 
able June  30, 1891),  this  amount  to  be  appropriated  in  annual  install- 
ments of  as  much  as  $300,000  each. 

Smaller  yearly  appropriations  will  involve  the  alternate  disorganiza- 
tion and  reorganization  of  working  parties,  damage  to  unfinished  work, 
deterioration  of  plant,  extra  superintendence,  care  of  plant,  etc.,  and 
may  increase  the  final  cost  by  from  $2,000  to  $20,000  per  appropriation. 

Various  personal  examinations  of  tne  locality  and  its  surroundings 
have  shown  worthiness  of  this  improvement  (that  of  the  outlet  to  the 
river  basins  of  two-thirds  of  South  Carolina)  and  the  urgent  need  for 
large  appropriations  and  rapid  work.  The  first  $800,000  of  work  will 
probably  increase  the  depth  on  the  bar  to  12  feet  at  low  water,  a  depth 
siifftcient  to  very  greatly  increase  and  benefit  the  commerce  of  the 
neighboring  Waccamaw,  Pedee,  Black,  and  Sampit  rivers  and  George- 
town Harbor. 

The  improvement  once  thoroughly  finished  should  remain  oompara- 
tively  permanent 

Monefy  stoitemenU 

JvJj  1, 1B90,  balance  unexpended $100,S20.57 

Amonnt  appropriated  by  act  approved  September  19, 1890 100, 000. 00 

200, 320. 57 
June  90, 1891,  amonnt  expended  dnrlng  fiscal  year ,.         8, 561. 76 

Jnly  1, 1891,  balance  nnexpended 191,758.81 

July  1, 1891,  outstanding  Uabilitiee $5,845.69 

July  1, 1891,  amonnt  covered  by  uncompleted  contracts....  172, 041. 79 

177,887.48 

July  ly  1801|  balanee  ATaiUble 13,871.88 
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Amoiint  (estimated)  required  for  completion  nf  exi^tiiif?  project |2,28t250.00 

Amoimttliat  oan  be  profitably  expended  in  fineal  ye;ir  euding  June 

30,  1893 ' 300,000.(» 

Submitted  in  compliance  with  reqiiiremeiitH  of  H4M>tioiiB  2  of  river  and 

luffbor  acts  of  1866  and  1867. 


Abttrad  of  proposaU  for  gheet  piling,  stone,  mnitresses,  etc.^  Wim^fatt  Bay,  SouDk  Ccr^ 
UnCf  vpin^d  at  It  a^olock  m.omthe  15th  dag  of  Dtoember,  IS^,  bg  CapL  W.  E,  iK/iy. 
(kTp9  of  Engineert. 


No.  1.  David  V. 
Howell. 


No.  2.  Skinner 
tL  WaUace.  WU. 
iniDji^toD.  X.  C. 


No.  3.  W.  T.      I  No.  4.  Rt<*lmf  G. 
GavBor,  Favett*-      Roes.  Jacksoi- 
Ville,  N.'r.       \        ville,  Fl». 


Bids. 


100,000  feet,  B.  M.,  sheet 
piling;  on  shore,  etc $08. 00 

900,000  feet  B.  M.,  sheet  , 
piling  seaward,  etc '147. 00 

800  cubic  yards  oyster  shell 
on  shorin,  etc L  30 

3,000   en  hie  yards    oyst^'r 
shell  seaward,  etc  .  /. L 18 

1,000  tons  small  stone  on 
shore.etc [    2.<J1 

80,000  tons  small  stone  sea-  j 
ward,  etc '    2.47 

2,000  tons  larj^e  stone  on  ■ 
shore,  etc 3. 07 

8,000  tons  large  stones  sea- 
ward, et« 2.87 

50,000   square  yards  mat- 
tresses in  work,  etc 82) 


Amount. 

Bids. 

Amoont. 

Bids. 

•8,300 

$40.00 

$4,000 

$45.00 

132,300 

80.00 

54,000 

53.00 

300 

1.40 

420 

L30 

8,540 

1.2S 

8,750 

1,30 

2,610 

2.85 

3,850 

2.75 

74,100 

2.63 

78.000 

2.50 

8,140 

8.25 

0,500 

3.00 

17,220 

8.25 

18.500 

2.00 

41,250 

.80 

40,000 

.70 

28e,850 



209,020 

1 

I 


AmonBt. !   Bids.  I  Amoal 


$4,500 

47,700 

890 

3.900 

2,750 

75.000 

6.000 

17.400 

35,000 


$50.00 
60.00 
1.60 
L56 
2.75 
2.65 
8.50 
8.50 
.90 


"Will  commence  within 10  days 

Konthly  progress $10,  OUO  per  month 


80  dftVB 

$10,000  per  month 


192,640 


OC)  duvs I 

$iu, 000  per  month 


4SI 

7,oai 

45,«» 
21».3» 


60  days 

$10,000  per  monu 


Recommended  that  award  be  made  to  bidder  No.  8,  W.  T.  Gaynor. 
There  is  available  for  work  of  improving  Winyaw  Bay,  Sonth  Carolina,  the  snm« 
$194,000.  » 


bbport  of  mr.  rkid  whttford,  assistant  xnoinekb. 

United  States  Engineer  Office, 

Georgetoumy  8,  C,  «7«ne  SOj  1S91. 

Captain  :  I  have  the  honor  to  make  the  followinfc  report  of  operations  npon  Wib' 
yaw  Bay,  under  J.  S.  Howell,  contractor,  during  the  fiscal  year  ending  with  this 
elate: 

statement  op  WORK  DONE. 

Small  and  large  stone  ballast^  502.197  tons,  of  2,000  pounds,  put  in  place;  of  whicb 
292.877  tons  went  on  the  east  wmg,  209.32  tons  went  on  the  mam  dike.  Oyster  sh^il 
307.45  cubic  yards  put  in  place,  of  which  136.58  was  deposited  on  the  east  ^io^' 
119.33  cubic  yards  on  the  main  dike,  and  51.54  cubic  yards  on  the  west  wing. 

Because  of  Mr.  Howell's  failure  to  comply  with  the  terms  of  his  contract  he  *^ 
ordered  to  attempt  no  more  work  after  September  30,  1890. 

The  next  contract  was  awarded  to  W.  T.  Gaynor.  He  purchased  from  Mr.  Ho'^«^ 
what  plant  he  had  on  hand  here. 


COMMERCIAL  STATISTICS. 

A  fall  report  of  same  forwarded  to  your  office  some  time  ago. 

bmfix>t:^. 

To  comply ,  with  y^onr  orders  this  work  was  turned  over  to  Mr. 
phreya,  assistant  engineer,  May  25, 1891. 


Gharlea  Vt^ 


8> 


I 


I 


] 


1 


s 


^1  »■  "^ 


^sm 
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» 

I  tun  indebted  to  Mr.  William  T.  McNelty,  inspector,  and  Mr.  S.  F.  Bnrbank;  snb- 
inspector,  for  efficient  and  valuable  aid  while  in  local  charge  of  this  work. 
Very  respectfuUy^  your  obedient  serrant^ 

Bbid  WHITFOIU), 
AB8i9tant  Emfimeer, 
Capt.  W.  H.  BiXBT, 

Chrp9  of  Ungiheera,  U,  8.  X 


BXPOBT  07  MB.  GHABLES  HUMPHREYS,  ASSISTA17T  ENGI37ESB. 

United  States  ExamEER  Office, 

North  Island,  S,  C,  June  SO,  1891. 

Captaik:  I  have  the  honor  to  make  the  following  report  of  operations  npon  Win- 
yaw  Bay,  South  Carolina,  for  the  fiscal  year  ending  with  this  date : 

STATEMENT  OF  WORK  DONE. 

Surveys. — Contour  surreys  and  maps  were  made  during  October  last  on  North 
Island  from  the  light-house  southwardly,  including  all  the  land  to  the  low-water 
line :  on  South  Island,  that  portion  of  the  shore  in  the  vicinity  of  the  proposed  head 
of  tne  south  Jetty.    These  maps  have  already  been  forwarded  to  your  office. 

A  tide  gauge  was  kept  during  the  year  at  North  Island. 

HIRED-LABOR  WORK. 

Tide-gauge  station  was  constructed  at  North  Island,  consisting  of  piles  driven 
firmly  in  the  sand  bottom  of  the  bay,  upon  the  top  of  which  rests  a  platform  and 
small  gauge  house. 

Minor  repairs  were  made  to  lifeboat,  float  tubes,  and  displacement  measurement 
ganges. 

CONTRACT  WORK. 

Mr.  W.  T.  Gayno^,  contractor,  began  active  operations  May  6  on  the  north  jetty. 
The  following  work  has  been  completed  to  date : 

STONE  WORK. 

1880.02  tons  (of  2,000  pounds)  of  small  stone  ballast  have  been  placed  shoreward  as 
follows :  48.73  tons  on  east  wing,  283.50  tons  on  west  wing,  1,592.79  tons  on  main 

jetty. 

628.10  tons  large  stone  have  been  placed  shoreward  ^s  follows :  278.22  tons  on  east 
win^  and  849.88  tons  on  main  dike. 

MATTBESS  WOBK. 

1.013  square  yards  placed  on  maui  jetty  from  low-water  line  shoreward. 

OTSTBB  SHELLS. 

153  cnbio  yards  placed  on  main  jetty  firom  low-water  line  shoreward. 

GENERAL  REMARKS. 

Previous  to  the  commencement  of  active  operations  on  May  6  the  contractor  con- 
straoted  a  sabstantlal  wharf  and  a  railroad  track  on  trestle  work  extending  from 
head  of  wharf  to  main  jetty ;  thence  along  the  line  of  the  jetty  to  the  low- water  line. 
This  track  is  nsed  in  carrying  stone  and  other  material  in  dnmp  cars  of  2  tons 
capacity,  drawn  by  an  8- ton  locomotive. 

A  set  of  improved  Fairbank's  scales  was  placed  conveniently  in  the  track  for  the 

pnrpose  of  weifichin^  stone  as  it  passes  to  its  place  in  the  Jetty.    The  contractor  also 

constructed  pile  drivers  on  large  platform  cars  for  the  purpose  of  putting  down 

sheet  piling'  and  extending  the  trestle  work  seaward  as  the  work  of  boildmg  the 

jetigr  prog^aBea. 
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Transportation  lines  established  dming  the  year^  2;  1  trading  with  neighboring 
rivers  and  1  to  New  York. 

The  above  statistics  are  based  mainly  upon  reports  of  Assistant  Engineer  Reid 
Whitford,  made  after  mnch  correspondence  and  conversation  with  steamboat  cap- 
tains and  agents,  custom-honse  officials,  and  prominent  shippers  and  merchants. 


Conmerce  at  present,  as  above  abown 

Comrnecro  before  improvement  began 

Development  of  commiirce  since  beginning  of  improveroeut 

Expended  on  improvement  up  to  Dei^mber  31, 18w) 

Development  of  annual  commerce  for  every  dollar  spent  on  the  improvement 


$8, 505, 625 

4,000,000 

i,  505, 625 

24,056 

187 


Tonnage. 


261,029 
125,000 
136. 029 


Lr   24* 

ItEMOVING  SUNKEN  VESSELS  OB  CRAFT  OBSTRUCTING  OB  ENDANGER- 
ING NAVIGATION. 

Schooner  apposite  Swan  Pointy  Pamlico  River. — ^In  February,  1891,  the 
people  navigating  Pamlico  Eiver  made  complaint  that  the  ola  wreck  of 
an  old  schooner  had  drifted  into  a  position  near  the  main  channel  of 
the  Pamlico  River  below  Washington,  N.  0.,  in  such  way  as  to  en- 
danger the  navigation  of  that  river. 
Examination  elicited  the  following  information: 
This  schooner  was  a  two-masted  wooden  vessel  of  about  90  feet  length, 
25  feet  beam,  7  feet  draft,  and  90  tons  burden,  and  was  sunk  about 
1882  by  running  upon  other  wrecks  then  in  the  river.    Immediately 
after  sinking  it  was  stripped  of  everything  then  deemed  worth  saving 
and  was  then  abandoned.    Since  then  it  is  reported  to  have  several 
times  shifted  its  position  under  the  effect  of  storm,  tides,  and  currents, 
and  also  to  have  been  set  on  fire  3  years  ago,  burning  to  the  water's 
edge. 

Portions  of  the  wreck  rose  to  1  foot  above  low  water  and  other  por- 
tions descended  to  10  feet  below  low  water. 

The  natural  bottom  was  sand  and  mud,  with  accumulations  of  sand 
around  the  wreck  to  3  to  5  feet  depth  on  the  bow  and  nothing  at  its 
stem. 

There  was  supposed  to  be  nothing  about  the  wreck  of  any  special 
value  or  specially  worth  saving. 

By  virtue  of  the  provisions  of  the  law  of  the  14th  of  June,  1880,  and 
of  section  8  of  the  river  and  harbor  act  of  19th  of  September,  1890, 
authority  was  granted  in  March,  1891,  for  the  removal  of  this  wreck, 
and  $150  was  allotted  for  that  purpose. 

Owing  to  its  character  and  its  small  cost,  the  removal  of  this  wreck 
was  allowably  to  be  done  by  hired  labor  ana  the  purchase  of  materials 
in  open  market,  using  the  employes  and  plant  belonging  to  the  im- 
provements of  this  and  neighboring  streams. 

I^o  work  was  done  prior  to  the  30th  of  June,  1891,  as  it  was  thought 
best  to  wait  until  the  Government  plant  should  next  pass  that  way. 
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PBELDCINART  EXAMINATION  OP  WATER-WAT  PROM  PTJXGO  RIVER  TO 
THE  TOWN  OP  8LADE8VILLE,  NORTH  CAROLINA. 

[FxiBted  in  Hoom  Sx.  Doc.  Ko.  ISO,  Fiftj-ftrat  Congresa,  aeeoiid  a«Mioii.] 

Offics  OP  THE  Chief  of  Engineers, 

United  States  Army, 
Washington^  D.  C,  January  7,  1891. 

'  Sm:  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  December,  1890,  by  Capt  William  H.  Bixby,  Corps  of  Engineers, 
giving  results  of  prenminary  examination  of  water  way  from  Pungo 
Biver  to  the  town  of  Sladesville,  N.  C,  made  to  comply  with  provisions 
of  the  river  and  harbor  act  of  September  19, 1890. 

It  is  the  opinion  of  Captain  Bixby  and  of  CoL  William  P.  CraighiD, 
Corps  of  Engineers,  Division  Engineer,  Southeast  Division,  that  this 
locality  is  not  worthy  of  improvement  by  the  United  States.  I  concur 
in  this  opinion. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Caset, 
Brig.  Oeti.y  Chief  of  Engineers. 
Hon.  Eedfield  Proctor, 

Secretary  of  War. 


report  of  captain  w.  h.  bixby,  corps  of  enginssbs. 

United  States  Engineer  Office, 

Wilmington,  JV.  C,  December  J^7^  1690. 

Oeneral:  In  accordance  with  the  river  and  harbor  act  of  19th  of 
September,  1890,  and  letters  and  orders  from  your  office  dated  Septem- 
ber 20  and  Octooer  4,  1890, 1  have  the  honor  to  submit  herewith  the 
following  report  upon  a  preliminary  examination  of  the  water  way  from 
Pungo  Biver  to  the  town  of  Sladesville,  N.  C. 

TMs  examination  was  made  by  Lieut.  M.  M.  Patrick,  U.  S.  Engineers, 
tmder  my  orders.  His  ftdl  report  is  appended.  My  opinions,  as  below 
stated,  are  based  partly  on  his  report  and  partly  upon  my  own  x>er- 
sonal  knowledge  of  the  character  of  North  Carolina  sounds  and  creeks 
of  this  part  of  the  State. 

Sladesville  is  a  small  town  near  the  head  of  Slade  Creek,  wliicli  latter 
is  an  arm  of  Pungo  Biver,  the  latter  in  its  turn  being  an  arm  of  Pamlico 
Sound.  Sladesville  has  a  commerce  of  about  $130,000  per  yeax,  and 
is  the  shipping  and  receiving  point  for  the  neighboring  country  xvithiu 
a  10-mile  radius.  This  commerce  is  shipped  away  from  Sladesville  bv 
boats  of  less  than  5-foot  draft.  Either  sail  or  steamboats  of  this  clr;\ft 
can  go  with  safety  and  ease  from  Slade  Creek,  opposite  Sladesville^  via 
creek,  river,  sounds,  and  canals,  to  Norfolk,  or,  via  the  creek  and  Piin<n) 
Biver,  to  the  wharves  of  the  Albemarle  and  Pantego  Railroad  which 
has  through  connection  with  Norfolk.  It  is  claimed  that  with  better 
shipping  faculties  the  commerce  of  this  region  might  be  incren^^  bv 
50  per  cent.,  or  by  about  $60,000.  fe   •^  "«  mereasea  Dy 

Slades^dUe  (probably  for  resident      and  sanitary  reasons^  ia  not  Ri^ 
nated  on  Slade  Creek  itself,  but  on  the  northf^m  nf  t^l  V^ ^  ^  ^^^  , 
which  unite  to  form  this  cr4ek.  nortnem  of  the  two  branched 
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Blade  Creek  itself  has  a  width  of  abont  400  feet  and  a  channel  depth 
of  about  5.5  feet  at  the  month  of  the  Sladesville  branch,  these  dimen- 
sions increasing  gradually  up  to  a  width  of  1  mile  and  a  channel  depth 
of  9  feet  at  the  point  where  it  joins  Pungo  Eiver.  These  dimensions 
of  the  creek  its^  are  already  equal  to  the  needs  of  existing  commerce 
and  that  of  several  years  to  come. 

GDhe  branch,  from  Sladesville  to  Slade  Creek,  is  about  36  feet  wide  and 
4.5  feet  deep,  with  marsh  banks  about  2  feet  above  ordinary  water  leveL 
There  is  little  or  no  current  or  tides  in  these  branches,  creeks,  or  rivers, 
except  as  caused  by  winds. 

This  Sladesville  branch  acts  as  a  canal,  connecting  Sladesville  with 
Slade  Creek.  At  its  junction  with  Slade  Creek  there  is  a  short  mtd 
bar  on  which  the  water  is  only  2.5  feet  deep.  The  removal  of  this  bar, 
the  straightening  of  the  branch  at  a  few  bad  turns,  and  the  removal  of 
a  few  logs  in  the  branch,  is  all  that  is  necessary  to  complete  a  water 
way  from  Pungo  Eiver  to  SladesviUe  suitable  for  its  existing  and  pro- 
spective conmierce.  This  is  estimated  to  cost  only  about  $2,300.  How- 
ever, there  appears,  to  be  several  places  on  Slade  Creek  opposite 
Sladesville  which  are  not  oqly  suitable  for  wharfage  purposes,  but 
which  could  be  readily  utilized  as  such  at  a  cost  of  merely  building  a 
half  mile  or  sp  of  ordinary  roadway.  Since  all  produce  brought  to 
Sladesville  for  shipment  has  to  be  hauled  several  miles  in  carts,  it  might 
be  taken  direct  to  deep  water  on  the  creek  without  any  extra  cost  for 
haulage  if  such  wharves  and  roadway  were  in  existence. 

In  short,  the  dredging  out  of  the  branch  from  Slade  Creek  to  Slades- 
ville (which  is  all  that  needs  to  be  done)  appears  to  be  a  question  of 
purely  local  benefit,  and  one  whose  natural  solution  would  be  that  the 
town,  county,  or  interested  shippers,  or  steamboat  lines,  should  either 
dredge  a  short  canal  from  the  creek  to  their  wharves  and  wharehouses, 
or  should  move  their  wharves  and  warehouses  down  to  the  side  of  the 
creek  and  build  a  short  roadway  to  them. 

For  these  reasons  I  am  of  the  opinion  that  the  water  way  from  Pungo 
Siver  to  the  town  of  Sladesville,  N.  C,  is  not  at  present  worthy  of  im- 
provement by  the  United  States. 

Yexj  resi>ectfully,  your  obedient  servant, 

W.  H.  BlXBT, 

Oaptainj  Corps  of  Ungineer$» 

Brig.  Ghen.  Thomas  L.  Casey, 

Chief  of  JBngineers,  U.  8.  A. 

(Through  Col.  Wm.  P.  Craighill,  Corps  of  Engineers,  Division  Bn- 
gineer^  Southeast  Division.) 

iFint  indonement.] 

17.  S.  Enoineeb  Office, 
Baltimore^  Md.^  JamMary  5, 1891. 

Bespectftilly  submitted  to  the  Chief  of  Engineers. 
Because  of  the  facts  and  reasons  set  forth  in  the  report  of  December, 
1890,  by  the  local  engineer,  I  am  of  the  opinion  that  the  water  way 
from  Pungo  Eiver  to  the  town  of  Sladesville,  N.  C,  is  not  worthy  of 
improvement. 

Wm.  p.  CEAiannx, 
(JoUmel^  Corps  of  Engineers. 
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KUVKT  or  UCimXANT  MamiX  M.  fATHOK,  COBPi 
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It  is  6ttl]|i«ted  that  additional  titippiog  facilities  and  quick  and  regnlar  trips  would 
incfdaso  the  piesent  commerce  by  at  least  60  per  cent. .  or  aa  animal  increase  of 
|6fL600. 

From  my  description  of  the  main  creek  it  will  be  seen  that  up  to  where  it  diyides 
into  the  two  branches  there  is  nothing  to  obstruct  the  navigation  by  boats  drawing 
less  tiian  6.6  £Mt. 

At  the  month  of  the  branch  upon  which  SladesviOe  is  situated  there  is  a  bar  on 
which  the  average  depth  is  only  about  2.6  feet.  This  bar  is  about  150  feet  wide  and 
extends  entirely  across  the  mouth  of  the  creek ;  it  is  composed  entirelj^  of  soft  mud, 
into  which  an  ordinary  sounding  rod  will  easily  penetrate  for  about  4  wet.  This  bar 
interferes  at  present  with  the  small  sailboats  which  run  up  to  SladesviUe;  they 
have  to  push  and  pole  across  it. 

After  crossing  this  bar  there  is  no  difficulty  in  carrying  4.5  feet  up  to  Sladesville. 
The  only  obstructions  to  navigation  between  the  town  and  the  bar  at  the  mouth  of 
the  creeK  consist  of  a  few  logs  lying  on  the  bottom  of  the  creek,  but  which  can  be 
easily  removed.  It  is  also  possible  that  one  or  two  projecting  points  would  have  to 
be  taken  off^  thus  widening  and  straightening  the  approach  to  the  dock  at  Slades- 
ville. 

So  fiff  as  can  be  learned  there  has  been  no  material  change  in  the  condilioii  of  the 
bar  at  the  mouth  of  the  creek  for  many  years. 

The  following  is  an  estimate  of  the  cost  of  the  improvement  to  permit  the  carry- 
ine  of  4.6  fset  at  mean  low  water  to  Sladesville : 

Removing  bar  at  mouth  of  creek: 

Dredging  3,900  cubic  yards  mud,  at  SO  cents $990.00 

Dredeing  to  widen  and  straighten  approach  to  Sladesville  docks,  2,720 

cubic  yards,  at  30  cents 816.00 

Bemoving  loc^  from  ozeek 100.00 

1,906.00 
Contingenoies,  20per  cent 381.20 

Total ^287.20 

The  above  estimates  of  the  amounts  of  material  to  be  removed  are  based  upon 
data  obtained  during  my  preliminary  examination,  and  are  believed  to  be  approxi- 
mately correct.  The  estimates  of  cost  are  based  upon  past  work  in  this  district.  It 
must  be  stated,  however,  that  it  did  not  seem  improbable  that  a  road  could  be  con- 
structed  from  Sladesville  across  the  marsh  to  the  mouth  of  the  creek,  a  distance  of 
not  over  2,000  or  2,500  feet,  and  a  wharf  constx*ucted  at  this  point  where  a  steamer  or 
otiier  boat  could  readily  come  and  where  goods  and  produce  could  be  easily  loaded 
and  unloaded. 

Should  the  above  imj[>rovement  be  decided  apon,  a  short  survey  might  be  necessary 
to  accurately  fix  the  limits  of  ^e  needed  dredging.  Such  a  survey  should  not  cost 
over  $200. 

The  total  cost  of  the  preliminary  examination  upon  which  the  above  report  is 
based  was  approximately  $42. 

Very  respectfully^  your  obedient  servant, 

Mabon  M.  Patrick, 
JlrsI  LimUmaiU  of  EngwMtdk 
Capt.  W.  H.  BiXBT, 

Cofjw  <^  JSnffimdtn,  U.  8,  A. 


La6. 

# 

PBELDIINABT  EXAMINATION  OF   WATER-WAT   BETWEEN  PAMLICO 

RIYEB  AND  BAY  EIVER,  NORTH  CAROLINA. 

[Pdnted  in  House  Xz.  Doc.  Ho.  1S2,  Titbj'fttst  Congraas,  Moond  aesaion.} 

,   Offioe  OP  THE  Chief  of  Engineers, 

United  States  Army, 
WasMngtony  D.  0.,  Janua/ry  7, 1891, 

Snt:  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  December  27,1890,  by  Capt.  William  H.  Bixby,  Corps  of  Engineers, 
f^wmg  results  of  a  preliminary  examination  of  water-way  between  Pam- 
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lioo  Btver  atii    ' 

Captain  lii   < 
goinjr  ftoni    I 
root"'  I 
pout- 
too. 


1h.  :t<  by  the  It[v)ftioa  Boglueer,  C«l.  ^ 

?.  Ci.i  -  '  ITS  and  by  UiU  oRtce. 

\  i>r>-  rfapt^cimiiy,  y<mr  obcdlejir  »erv«ut, 

Ttiott.  Lr5oai4i  Oasi 
Brig,  ffas  Ckvff  V"  i" 
Hon.  Bedfizld  Pbootor. 

Secretary  of  War. 


BEPOBT  OP  OAf  TJUH  W.   IL  B1XBT,  COBF8  OP  1 

Orited  8tatb?»  V-ynTt 
WUmiP'-'-    ^'   '^ 

GhneraL:  In  a«cordaiiw  with  tUt- 1  ■ 
19, 1800,  and  letters  and  ardt-rs  from  \-  i 
October  4, 1890.  I  Imvo  (bL>  l>uu<>r  to  m,:  :   ■ 
port  npona  pn  ■■■.  ..i  iluMv^tcr  \ 

Biver  and  li  i 

Thisesaiu:  i   M. M. T'Htrick,  O. S. E 

under  mj-  oi  li  .         i     ,   i  ij^ionded.    My  oiiiitiou&,a 

stated,  are  biised  i);irU^-  ul  tiia  ic)>ui  l  and  uarUy  u{h>u  inf  own  J 
tetovlod^  of  the  vharuotttr  of  Nortli  Oarolltia  eouiids  a 
part  of  the  State. 

There  are  three  roatea  at  present  u^ed  in  going  fiom  Pamlici 
Bay  Biver.  Both  rivers  are  armH  of  Puiulico  Sound,  and  tbt^ 
are  about  10  miles  apart;  bnt  their  deep  water  chaundft  iutA 
Soond  are  separated  by  a  Ioijk  shoal  cuued  Brniit  1i$biid  Shoi 
end  is  marked  by  the  Brant  Island  light.  In  (hr 
draft  boats,  going  from  one  river  to  the  otiier,  •  - 1 
to  mouth  foUowing  the  general  shore  line,  ^t  < 
vessels  can  croBe  the  shoal  at  points  not  ov^^r  > 
deeper  draft  veaselB  at  all  times,  and  me<Iiitin 
weather,  mnst  go  around  Brant  Islsind  light-.  1" 
Famlioo  Sonnd  is  eometimes  exceedingly  nm 
vessels  naturally  desire  an  inner  route  if  it  bo  i 
might  he  obtained  by  leaving  Pamlico  Biver  a  few  milua  ubuvc  iL 
going  up  Goose  Greek  abont  6  miles,  and  through  a  ean^of  ] 
miles  length  to  be  cut  across  marsh,  woods,  and  cleared  1 
reachingdeep  water  in  Joues  Bay.  whose  month  joins  that  of  fi 
TlUs  1.5  miles  of  caual  would  allow  medium  ?5  feet)  draft  ^ 
entirely  avoid  all  but  a  mile  or  two  of  Pamlico  Sound,  nhoa ' 
route  from  1  to  3  miles  in  fine  weather  and  from  10  to  16  n  ' 

weather.    This  route  would  be  of  gieat  convenience  to  tJie  d 

tows  and  oyster  boats  which  now  have  to  go  by  the  longer  I 
txfoeed  route.    The  cost  of  thia  eanol  route  is  e&tiiuat«d  tT 
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|41,000.  The  remaining  mile  or  two  of  PamUoo  Sonnd  oonld  if  neces- 
sary be  avoided  in  like  manner  by  another  similar  canal  catting  from 
Jones  Bay  direct  into  Bay  Biver  at  a  cost  of  perhaps  from  $20,000  to 
140,000  more. 

The  present  commerce  passing  between  Pamlico  and  Bay  rivers  is 
estimated  at  about  $335,000.  While  the  canal  from  Goose  Greek  to 
Jones  Bay  would  be  a  ^eat'  convenience,  it  does  not  appear  that  the 
commerce  would  be  thereby  esx>ecially  increased  nor  the  freight  charges 
especially  decreased.  Under  these  circumstances  it  does  not  api>ear 
that  the  canal  route  is  a  necessity,  nor  that  the  resulting  benefits  would 
be  proportionate  to  its  cost. 

It  is  possible  that  a  route  could  be  chosen  over  Brant  Shoal  within 
a  few  miles  of  shore,  where  a  6  or  7  foot  depth  channel  could  be  cut 
through  at  moderate  cost.  But  the  bottom  of  the  sound  in  the  neigh- 
borhood of  this  shoal  is  almost  entirely  loose  sand^  and  a  channel  once 
dredged  would  probably  require  constant  redredging  or  cosily  diking 
to  keep  it  permanently  open,  so  that  its  expense  would  probably  finally 
equal  if  not  exceed  that  of  the  canal  route. 

In  short,  the  existing  longest  route  between  the  two  rivers  is  already 
deep,  wide,  and  free  of  obstructions;  while  the  shorter  existing  routes 
and  any  new  inland  route  are  either  impractic'able  or  too  costly  in  pro- 
portion to  the  resulting  gain  to  commerce. 

For  these  reasons.  I  am  of  the  opinion  that  the  water  way  between 
Pamlico  Biver  and  Bay  Elver,  Korth  Oarolina,  is  not  at  present  worthy 
of  improvement  by  the  United  States. 

Very  respectfiilly,  your  obedient  servant, 

W.  H.  BlXBY, 

Captain^  Corps  of  Engvkeern. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  Xf.  8.  A, 

(Through  GoL  William  P.  Graighill,  Gorps  of  Engineers^  Division 
Engineer,  Southeast  Division.) 

[Ftnt  indoneaiflnt.] 

U.  S.  Engineeb  Office, 
BaMimorey  Mdy  January  3j  1891. 

Bespectfully  submitted  to  the  Ghief  of  Engineers. 
Because  of  the  facts  and  reasons  set  forth  in  the  report  of  December 
27,  1890,  by  the  local  engineer,  I  am  of  the  opinion  that  the  water  way 
between  Pamlico  Biver  and  Bay  Biver,  ]^orth  Oarolina,  is  not  worthy 
of  improvement. 

Wm.  p.  CBAianiLL, 
Colonely  Corps  of  Ilngineer$, 


BSPOBT  OV  UBUT.  M.  X.  PATBICK;  COBPB  OF  XN OINXXB8. 

Untted  States  Enoinebb  OmcBy 
Wilmington,  N.  C,  December  16, 1S90. 

Captain:  I  have  the  honor  to  sabmit  the  foUowing  leport  npon  the  preUiuiiuaj 
examination  of  the  water  way  between  Pamlico  River  and  Bay  River,  IVorth  Can^ 
lina,  with  a  view  to  its  improvement  by  the  General  Government,  made  in  compli- 
ance with  yonr  orders  to  me  dated  November  II,  1890. 

Information  as  to  this  water  way  was  asked  through  newspapers  and  through  oir- 
oiilar  letters  sent  to  many  parties  supposed  to  be  interested  in  its  posaihle  improYfr- 
infiiit.    To  theoe  iaqniiiM  but  yeiy  i^w  lepliea  have  been  received. 
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lOA,  BOO  Dull  ic  yards  »nd  luil  nand,  nl  30  Mnta  perenbie  jnud .........  I31,cni 

BemoviDK  trKBa,  atuiupa,  oto 2,M 

SOpcToent.  for  ooDUnffonniBi .......      6^*^ 

TMal Il,0i> 

Sboul'l  the  ubovD  dcaorilind  cut  be  tnttilc  it  tit  pouilile  tliBt  a  afanllBr  oat  Mtnld  '- 
made  from  uenc  Ihn  hoiul  of  Jonoo  Hay,  aomiPL'tinR  dinTtlj"  with  Bmy  Rlvar^  it u- 
tmubling  abipiiing  lietwnsn  Puinlluo  ttivA  uul  Bay  Kivot  lo  avoid  PuaUro  Sou^  < 

Till.'  ubuvf  ■ttuuiilrji  ■illli'i  :.iiiiiritii  oliiiiiU-rial  tube  remnved  are  bkand  a|uni  d»:' 
'>1''  1 1  inn,  aud  art)  brliuved  to  be  kp[iTOxitnati'!~ 

II  past  work  in  tbis  distrirU 
i<  >i  Biver  and  Bay  River  U  carrlnl  ob  I>  < 
I,  rim  in  oonacction  wiih  the  AI)>muiL 
iiM  i^jiid  over  this  road  to  Nfirfiiil,,  '' 

Btii.'iiiirr,  lit  prcii-iit,  in  tlii'  iiiii  Itum  l',.irilir(i  to  Bay  Hivor,  is  cum  i 
PiuiiIi(<o  Sound  and  nnross  Brant  lalnnd  :4hoal.  Should  the  dI» 
made,  hei  roiit«'VODld  bo  sbortonod  bf  atHiat  1  to  $f  milps  in  <>r 
from  10  to  15  miles  in  rongb  wouthi'r.  mid  thin  new  route  woiil'l  : 
tho  one  at  proeoiit  lollowed.  In  addilion  to  the  abovp  there  iii.  ,.  .  ,.,. 
tuheii into roasidemtlun when esaniitiiiigLlia  iinportiinPcol'Tlin  pri<|i<<  .i-it  lu-.i 
ia.t  «uwaiill(Yonng'n),Ritaat«dun  Judhh  I(Af.  which  cnlsaboui  ''"'.miO.tXIU  feat  offl 
bor  per  year.  A  coDoIdnmhlo  prn|)i>rtiun  of  this  liuobnr  is  lirouiEbl  down  tba  m 
liuo  uivcr  iiudia  towEdoutaido  uaiutdor  aurow  Biutt  lalood  iShuuI  and  up  J'wuvll 
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should  the  albove  oat  be  made  tixto  lumber  wonld  pass  thioagh  it,  the  loute  beine 
much  shorter  and  moze  protected,  and  the  reeultiag  saving  to  the  Tnill  owners  woulid 
be  considerable. 

Forthermore^  there  are  a  number  of  yeesela  engaged  in  the  oyster  bnsineas  during 
the  season,  which  convey  their  cargoes  up  the  Pamlico  River  to  Washington,  N.  C. 
Some  of  these  oyster  boats  would  fbad  the  route  through  the  above  cut  more  ezpedi- 
tions  and  less  exposed. 

It  is  also  possible  that  ready  and  regular  communications  with  a  market  would 
develop  the  trucking  industry  in  the  country  in  the  neighborhood  through  which 
this  cut  would  pass.    This  route  will  be  seen  to  be  of  considerable  local  importance. 

The  following  is  an  estimate  of  the  present  annual  commerce  carried  over  the 
lonte  between  ramlieo  and  Bay  rivers,  most  of  which  would  probably  pass  through 
t^  cat  if  made. 

Carried  by  steamer: 

Cotton- and  products $60,000 

Gram, vegetables, and  truck 5,000 

Gfeneral  merchandise 60,000 

126,000 

Lumber 10,000 

Fish  and  oysters 200,000 

Total , 335,000 

As  stated  above,  it  is  believed  that  making  this  cat  would  develop  the  trucking 
industry,  but  further  than  this  it  is  not  thought  that  there  would  be  any  decided 
increase  in  commerce. 

Henee  the  main  advantage  of  this  cut  would  be  to  provide  a  new  and  easier  route 
which  could  be  followed  by  shipping  in  aU  weathers  and  by  which  the  difficult  and 
sometimes  dangerous  passage  around  or  across  Brant  Island  Shoal  bould  be  avoided. 
In  addition  to  the  above  examination  an  incidental  examination  was  made  of  a 
route  across  Brant  Island  Shoal  between  Brant  Island  and  the  mainland.  This  shoal 
consists  apparently  of  hard  sand. 

It  is  thought  that  a  route  across  this  shoal  can  possibly  be  selected  by  which,  with 
much  less  dredging  than  would  be  reonired  for  the  above  described  cut,  a  boat  pas- 
sage could  be  provided  with  an  available  depth  of  7  feet  at  mean  low  water. 

A  more  extended  examination  would  be  required  to  determine  the  practicability 
and  probable  cost  of  this  last-mentioned  route. 

This  passage  between  Brant  Island  and  the  mainland  would  result  in  a  consid- 
erable saving  in  time  and  dlatance  to  shipping  and  would  be  less  exposed  than  the 
route  at  present  followed. 

Should  any  improvement  of  this  waterway  be  decided  upon  a  survey  would  be 
necessary  to  definitely  locate  the  most  available  route.  Such  a  survey  would  cost 
£rom  $600  to  $800. 

The  total  cost  of  the  preliminary  examination  apon  which  the  above  report  la 
based  was  approximately  $42. 

Very  respectfully^  your  obedient  servant. 

Mason  M.  Patrick, 

First  Lieut,  of  JEnffineer^. 
Capt.  W.  H.  BiXBT, 

Carps  of  JBwgiineerB,  U.  8*  A, 


Lf  27. 

FBEUMINABT  EXAMINATION  OP  DRUM  INLET.  NORTH  CABOLIKA. 
[Printed  in  Hoiue  Bz.  Doo.  No.  164,  Fifty-flrst  Congress,  seoond  session.] 

Oppiob  op  the  Chief  op  Enoineers, 

United  States  Army, 
Washington  JD.  C.  January  7, 1891. 

Sis  :  I  have  the  honor  to  submit  the  accompanying  copy  of  report, 
dated  December  27, 1890,  by  Capt  William  H.  Bixby,  Corps  of  Engi- 
neers, ^ving  results  of  a  preliminary  examination  of  Dram  Inlet,  North 
Oaj-olina^  made  in  compliance  with  requirements  of  the  river  and  har- 
t>or  act  approved  September  19, 1890. 

XKa  91 90 
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It  is  stated  by  Captam  Bixby  that  the  improvement  of  this  inlet  is  d 
extremely  doubtful  practicability;  the  cost  would  be  very  great  ftod 
the  resulting  benefits  of  a  purely  local  character.  For  these  reasons  he 
is  of  the  opinion  that  the  locality  is  not  worthy  of  improvement  by  the 
United  States. 

These  views  meet  with  the  approval  of  the  Division  Engineer,  CoL 
William  P.  Craighill,  Corps  of  Engineers,  and  are  concurred  in  by  me. 
Very  respectfiiUy,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oer^.f  Chief  of  JSngineen. 

Hon.  Bedfielb  Pboctob^ 

Secretary  oj  War. 


report  of  captain  W.  H.  BOLBY,  corps  of  ENOINEER& 

United  States  Engineer  Office, 
Wilmingtony  JT.  C,  December  27^  1890, 

General:  In  accordance  with  the  river  and  harbor  act  of  Septem- 
ber 19,  1890,  and  letters  and  orders  firom  your  office  dat^ed  September 
20  and  October  4, 1890, 1  have  the  honor  to  submit  herewith  the  follow- 
ing report  upon  a  preliminary  examination  of  Drum  Inlet,  Korth  Caro- 
lina. 

This  examination  was  made  by  Lieut.  M.  M.  Patrick,  United  States 
Engineers,  under  my  orders.  His  full  report  is  appended.  My  opin- 
ions, as  below  stated,  are  based  partly  on  his  report  and  partly  upon 
my  own  i)ersonal  knowledge  of  the  neighborhood.  A  fuller  description 
of  the  prominent  characteristics  of  these  sounds  and  inlets  is  to  be 
found  in  my  past  report  on  an  examination  of  Ocracoke  Inlet,  North 
Carolina,  in  pages  1118  to  1124,  Annual  Eex>ort  of  Chief  of  Engineers 
for  1889. 

Dnim  Inlet  is  one  of  several  which  formerly  crossed  the  narrow  strip 
of  sand  beach  lying  between  the  Atlantic  Ocean  and  Core  Sound  at  tk 
point  about  50  miles  south  of  Cape  Hatteras,  25  miles  south  of  Ocra- 
coke Inlet,  and  25  miles  north  of  Cape  Lookout.    All  the  inlets  which, 
during  the  past  200  years,  have  at  times  existed  between  Ocrac-oke 
Inlet  and  Cape  Lookout  have  been  gradually  closing  under  the  effect 
of  the  southward  drift  of  sand  along  this  part  of  the  coast.    None  ot 
any  account  now  remain;   and  this  particular  inlet  has  been  practi- 
cally closed  for  over  50  years.    The  beach  at  this  point  is  now  firom 
3,000  to  4,000  feet  wide,  and  about  6.5  feet  above  mean  low  water,  and 
is  only  submerged  at  exceptionally  high  storm  tides.    From  the  sound 
side  of  the  beach  to  the  channel  way  in  Core  Sound  there  is  about  a 
mile  of  shoal  water  of  not  more  than  2.5  feet  depth.    Core  Sound  can 
be  navigated  only  by  vessels  of  not  over  5-foot  drafb,  and  its  greatest 
depth  in  deep  pockets  is  only  about  10  feet. 

The  advantage  of  an  inlet  at  this  i)oint  would  be  to  open  direct  com- 
munication with  the  ocean  to  a  fish  and  oyster  commerce  of  from 
$200,000  to  $375,000  per  year,  and  to  save  to  each  vessel  a  25  to  40 
mile  sail  to  the  nearest  existing  inlets,  Ocracoke  on  the  north  and 
Beaufort  on  the  south.  The  increase  in  this  commerce  due  to  the 
reopening  of  this  inlet  might  possibly  amount  to  as  much  as  $100,000 
or  $150,000  per  year. 

An  inlet  at  this  point  would,  however^  only  be  available  and  of  ust 
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to  shallow-diaft  fishing  boats,  aad  could  neyer  be  made  as  good  or  as 
nsefdl  as  are  already  those  oi  Ocracoke  and  Beaufort. 

The  first  cost  of  reopening  this  inlet  would  be  at  least  $36,000  for  a 
3-foot  depth  channel,  and  $85,000  for  a  10-foot  depth  channel.  Once 
opened,  it  would  undoubtedly  oegin  to  shoal  up  again;  it  would  proba- 
bly be  practically  closed  by  the  first  heavy  storm,  and  a  large  part  of 
the  work  on  the  ocean  side  of  the  beach  would  probably  have  to  be 
redredged  at  least  once  a  year.  Any  system  of  jetties  to  preserve  the 
inlet  on  the  ocean  side  would  be  not  only  of  doubtM  utility,  but  of 
excessive  cost. 

In  short,  the  reopening  of  this  inlet  is  of  extremely  doubtfiil  practi- 
cability, its  benefits  are  purely  local  in  nature,  and  its  cost  would  be  . 
very  great  in  comparison  with  the  benefits  resulting  therefrom. 

For  these  reasons  I  am  of  the  opinion  that  Drum  Inlet,  Korth  Garo- 
lioa,  is  not  worthy  of  improvement  by  the  United  States. 
Very  respectftdly,  your  obedient  servant, 

W .  H.  BlXBT, 

Captain  of  JEngineers. 
Brig.  Gen.  Thomas  L.  Oabey,  | 

Chief  of  IJngineers^  U.  8.  A. 
(Through  Col.  Wm.  P.  Oraighill,  Corps  of  Engineers,  Division  Engi- 
neer, Southeast  Division.) 

print  isdonement.] 

U.  S.  Engineer  Oppiob, 
Baltimore^  ifcL,  j€muary  3y  1891, 

BespectfuUy  submitted  to  the  Chief  of  Engineers. 
Because  of  the  facts  and  reasons  set  forth  in  the  report  of  December 
27, 1890.  by  the  local  engineer,  I  am  of  the  opinion  that  Drum  Inlet, 
North  Carolina,  is  not  worthy  of  improvement. 

Wm.  p.  Craighill, 
Colonely  Corps  of  UngimerM. 


BKFOBT  or  LIBUTE27ANT  X.  H.  PATRICK,  COUPS  OW  SNOINBEBS. 

UNmcD  States  Engineer  Office, 
Wilmington,  N,  C,  December  16, 1890. 

Captain  :  I  have  the  honor  to  submit  the  following  report  n^on  the  preliminary 
examination  of  Drum  Inlet,  North  Carolina,  with  a  view  to  its  miprovement  hy  the 
General  Government,  made  in  compliance  with  yonr  orders  to  me  dated  November 
11,  1890. 

Information  as  to  this  locality  was  asked  through  newspapers  and  through  circular 
letters  sent  to  many  persons  supposed  to  be  interested  in  the  possible  improvement. 
In  answer  to  these  letters  and  inquiries  only  a  very  few  replies  have  been  received. 

The  information  embodied  in  the  following  report  was  obtained  mainly  by  con- 
versation with  persons  Uving  in  the  vicinity  and  by  my  personal  inspection  of  the 
locality. 

For  map  of  the  localities  described  in  the  foUowing  report,  see  Coast  Survey  Chart 
No.  421. 

A  number  of  years  ago  Drum  Inlet  was  one  of  several  openings  in  the  sandy  barrier 
that  separates  the  sounds  along  the  North  Carolina  coast  £rom  the  Atlantic  Ocean, 
bnt  by  the  shifting  movement  of  the  sands  this  inlet  was  gradually  closed,  so  that 
since  about  the  beginning  of  this  century  there  has  been  no  tidal  ebb  and  flow 
through  it  except  at  unusually  high  storm  tides. 

Where  the  iidet  formerly  existed  the  beach  is  now  from  3,000  to  4,000  feet  wide, 
aud  the  general  level  will  average  about  (H  f^^t  above  mean  low  water  of  the  ocean. 

'fhis  inlet,  when  in  ezLstence,  was  just  opposite  Thoroughfare  Bay  and  about  25 
miles  south  of  Ocracoke  Inlet;  it  connected  Core  Sound  with  the  ocean. 
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:  l^mtle■. 

1 1  "itrndii  froiu  tlxm  lu«-w 
:   ]i''t  iuu»  tb>n  '2i  tmt  o 

•  irfMri  «•■  aboBl  llu'  leteloC  n 


wH«stnrt«<Jl>y  Un' 


"  ;  ■  i([  tlirBU|;btlif- BUip.ii  iK-i.'Ji  •un:ii'ii)i<-T«| 

nslute  upptuuuiBtelj  lbf>  « 

It'll  luailar  ibd  fulluwing  Ii«m1«: 

(Ji   II  tiM'kl. 

(3>   n.  ^  'uCLfuMU. 

01  Tfr:irh  .   i.f  Ni'rth  rnrnllnii  koHrrin;-  nn 

ir  :  ■  I  I  mill  tbnt  the  onenliiB  of  th>- prop<)«r4  "itt  wonld  iDoroiMw  at  l«a«l90iHii 
1  III.    Ill-  annual  hiiaineaa  done  bv  Ihcsi'  tl»bi-nunn  and  nyHtiTmrn. 

I'm  im,[iim  iii)f  i*  an  estimate  t>t  the  prusimt  cotunori'i.'  ni  itiit  Mi'iniii ;  Alimi;  I'lxi 
S.i'ij.l.  li.ilr  •.fajirma  Dmni  Inlet   to  Bitiiafort  nnd  Im 

<.<    iii1<«t,  a  oonservativ^  etitiiiiiite  pUooo  the  iiir 

:;i-..J   . hiring  llin  aooeon  Id  ttle  oTSti-r  biisinwii  at  IV.i 
.  ,11.  ii  ■,:  ,  M.ti  boat  ia,  in  money  vuluc.  uboiit  *l,oa)  u.  -r . 

uuiiuiil  i^ammi-tpo  from  t200,000  to »;i75,0OO,  and  the  i--i.'.  _...■;  .  

were'  i>pe^^^d,  ftom  •100,000  io  «187.5O0. 

(3)  It  is  piHiBiblc,  i/»t  thU  locuUty  lliere  vreie  uu  mtriuiuv  iHtA  ytwd  <{(7>lJk  p/mltr, 
that  Boeh  un  inlwt  ndKht  bo  uawl  to  aive  aci^nBS  to  a  harboi  of  rutVijto  fi>r  wMel*  ulj- 
ilii;ali.iii;lli.-t.in8t.    Tlji'  iiii,iiii.ti(.i  a>iiilr.T.lv  il.'|.lli  id  Mi.-M,ail...t  nrNpiK..- «oa!.f. 


Ill  ail  probability  but  tew  lioata,  other  thnu  nihiita;  •  [i>ii>. 

'  t  of  thegcadnalaBtnrnI  claaiogofthn  old  inlet  andfrwai  tiia 
I  >ihowlnK  a  teodeney  to  ronpen  tJinrnhaa,  in  flirt,  hunn  :>  <-i.n- 
iii' beach  m  this  Tiniuttyj  it  ronet  bi!  artiaRil  thai  tli''  i>ri>'.'» 
,t  maintaining;  nny  opening  at  nil  at  this  piiitit,  mitrh  .iu>  m' 

.:  with  a  good  depth  of  natnr. 

ii'd,  there  has  bren  no  decided  cbnngn  in  tlie  Im-a]  e>iii<iu ■■'•ci 

ut  of  the  sands  in  this  locitUty,  bIdob  tlic  Uini'  when  lLi>  aid 


t<iniiiue  Itii.'  moat  tavuruhlc  louiiJily  U 
'l'b«  I'lisf.  ol'  mitili  Burvc.v  uped  not  oxri'nd  fiJ50. 
Mjr  exiuHJ nation  lead*  ma  W  bcJlevu  that  Uiu  tuuullly  uhuaou  by  thv  pMpLe  of  iliia 
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Tidnitj  to  baein  the  oat  ftbove  mentioned  is  probably  as  good,  if  not  better^  than 
any  other  that  conid  be  selected,  for  the  following  reasons :  The  shoal  ^n  the  sound 
aide  is  narrower  opposite  this  point,  and  the  deeper  water  makes  in  closer  to  the 
beaoh.  The  beach  at  this  point  has  abont  its  mminnini  width  and  the  amount  of 
cnttiog  wonld  be  the  least.. 

The  following  is  an  estimate  of  the  probable  cost  of  the  above-described  improve- 
ment. Cnt  to  be  100  feet  wide  and  3  feet  deep  at  mean  low  water  extending  to  the 
8-foot  contour  on  the  sound  side : 

Dredffiag  sandy  86,219  onbio  yards,  at  35  cents $30,176 

Contmgenoies,  20  per  cent 6,035 

Total 36,211 

For  ont  100  £aet  wide,  6  feet  deep  at  low  water,  to  6-foot  contour  on  sound  side : 

Dredj^  sand  138,199  cubic  yards,  at35cents ^48,369 

Contmgeiioies,20per  cent 9,674 

Total  58,043 

For  cut  100  feet  wide,  10  £set  deep  at;mean  low  water,  to  10-foot  contour  on  sound 
dde: 

Dredging  sand,  200,866  cubic  yards,  at  35  cents 70,303 

Contingencies,  20  per  cent 14,000 

Total  * 84,363 

• 

Hie  above  estimates  of  the  amount  of  material  to  be  removed  are  based  on  data 
obtained  during  my  preliminary  examination,  and  are  believed  to  be  approximately 
coixeet;  the  estimates  of  cost  are  based  upon  past  work  in  this  district. 

The  total  cost  of  the  preliminary  examination  upon  which  the  above  report  is  based 
was  approximately  $42. 

very  respectfdlly,  your  obedient  servant^ 

Mason  M.  Patrick, 
I%r$i  LieuteiuMt  of  ISngineerB. 
Capt.  W.  H.  BncBT. 

Carp9  of  Ettgimeern,  TJ.  8.  A. 


L28. 

FBELDONABT  EXAMINATION  OF  HAEBOR  OF  WASHINGTON,  PAMLICO 

RIVEE,  NORTH  CAROLINA. 

(Printed  in  House  Bz.  Boa  No.  289,  Fifty-fint  Congress,  seoond  Aession.] 

United  States  Engineer  Office, 

Wilmington^  N.  (7.,  December  ^,  1890. 

General  :  In  accordance  with  the  river  and  harbor  act  of  the  19th 
S^tember,  1890,  and  letter  and  orders  from  your  office  dated  20th 
September,  and  4th  October,  1890^  I  have  the  honor  to  snbmit  herewith 
the  following  report  npon  a  preliminary  examination  of  the  harbor  of 
Washington,  Pamlico  Biver,  North  Carolina. 

This  examination  was  made  by  Lieut.  M.  M.  Patrick,  U.  S.  Engineers, 
under  my  orders.  His  ftill  report  is  appended.  My  opinions,  as  below 
Btated,  are  based  partly  on  his  report  and  partly  upon  my  own  personal 
knowledge  of  the  neighborhood. 

Washington,  K.  C,  is  a  town  of  abont  6,000  inhabitants  at  the  mouth 
of  the  Tar  River  and  at  the  head  of  the  Pamlico  River,  Forth  CaroUna. 
Both  rivers  together  have  a  length  of  217  miles  and  a  total  drainage 
area  of  about  4,900  square  miles.  Both  rivers  have  been  under  govern- 
mental improvement  since  1876,  and  in  this  time  their  commerce  has  in- 
creased ftom  $500,000  up  to  $4,800,000  per  year,  showing  a  development 
of  over  $00  annual  commerce  for  each  $1  once  spent  by  the  United 
States  in  their  improvement,  this  being  also  accompanied  by  a  reduction 
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at  Ocnu;oke  has  Blitmn  mr  ■<■ 
Ocrs(Mk(>  he  rfa-lnd,  tht^n  \\ :. 
wortbv  of  iiuiirovi^uient  to  at  l> 
In  Jilj-il.  ("mi-  t)>.-  ;il".v..  n.;i-.-, 

Harl...i  -  ■        ■■ 

of  fell- 
as jKtn  ■  ,     I  .    . 
Tbi-n.sii!H..f  lli.'si'  smv-.y-^  «il!  ti-  i[-,.'..r],..i^tt.-.l  in  mj  :.■■ 
port  on  the  improvciuent  of  the  Pamlito  aad  Tar  rivws,  ■ 
barbor  is  iv  part.     If,  however,  they  are  desired  /or  pri'ii    , 
J  desire  to  bo  so  informed. 

Very  re^pectftUly,  yoor  obedient  serratit, 

W.  H.  BlXBT, 
Captain^  Corpt  of  Enfftaetn. 
Brijf.  Gen.  TuoMia  L.  CASRy, 

Vhief  of  Engineers,  U.  8.  A. 
(TbronKhCol.  William  P.  Craighill,  Corps  of  Engloeent, Division  Bng^ 
neer,  Southeast  Blvisiou.) 


U.  8.  ENonJEER  OppirE, 
liaUimore,  Md.,  Janvart/  3, 1991, 
Respeotftilly  xiibmittnd  to  tlii*  Chirfof  Engineers. 
In  view  of  the  iaaie,  and  reasons  net  forth  by  the  loral  etif^neor  fn  Ul 
report  of  December  27, 1S90,  it  is  f^ollside^ed  that  tho  harbor  of  W^- 
ingtoo,  Pamlico  Biver,  Kortli  Carolina,  iei  worthy  of  improvemout. 

Wm.  p.  CRAKrHTI.I, 

Colonel,  CorpH  of  Kug%\ 


^^_    report  of  Dec 
^^K   Ingtoo,  Paud 
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bkfobt  or  uetttbnant  mason  m.  patrick,  corps  of  engineers. 

United  States  Engineer  Oi?pice, 
Wilmington,  N.  C,  December  16, 1890, 

Qai^ais\  I  have  the  honor  to  submit  the  following  rei)ort  npon  the  preliminary 
examination  of  the  harbor  of  Washington,  N.  C,  with  a  view  to  its  improvement  by 
the  General  Government,  made  in  compliance  with  yoor  orders  to  me  dated  Novem- 
ber 11,  1890, 

Information  as  to  this  harbor  was  sought  through  newspapers  and  through  oiron- 
lar  letters  sent  to  all  parties  supposed  to  be  interested  in  the  possible  improvement. 
To  these  inquiries  but  few  replies  were  received. 

The  information  embodied  in  the  following  report  was  obtained  mainly  from  the 
harbor  commissioners  of  Washington,  N.  C:  from  conversation  with  residents  of 
Washington  interested  in  the  improvement  of  the  harbor;  firom  certain  minor  sur- 
veys made  in  the  vicinity  of  Washington  in  connection  with  the  work  of  improve- 
ment of  the  Pamlico  and  Tar  rivers^  and  from  my  own  personal  inspection  of  the 
locality. 

For  map  of  the  localities  mentioned  in  the  following  report  see  Coast  Survey  Chart 
No.  144». 

Washington,  N.  C,  a  town  of  about  5,000  inhabitants,  is  situated  at  the  head  of 
dee]^- water  navigation  of  the  Pamlico  River,  and  since  the  Government  undertook 
the  improvement  of  this  river  it  has  rapidly  increased  in  importance  as  a  shipping 
and  distributing  point  for  goods  and  produce.  New  enterprises  have  been  staited,  a 
considerable  foreign  trade  nas  been  built  up,  population  and  the  value  of  real  estate 
have  increased,  and  it  is  stated  that,  if,  aner  the  improvement  at  Ooracoke  Inlet 
(now  in  progress)  is  effected,  vessels  of  ^eater  draft  can  enter  Washington  Harbor, 
her  commerce  and  general  condition  will  be  largely  benefited. 

The  material  prosperity  of  Washington  has  been  almost  entirely  due  to  the  Gov- 
ernment improvement  of  the  Pamlico  and  Tar  rivers,  and  at  present  the  town  is 
almost  entirely  dependent  upon  water  transportation.  Fifteen  steamers  ascend  the 
Pamlico  River  regularly  to  Washington,  and  four  others  make  regular  trips  on  l^e 
river  above  Wasmngton.  Besides  these  a  large  number  of  sailing  vessels  enter  and 
leave  the  harbor. 

Most  of  the  steamers  running  to  Washington  pass  through  the  Albemarle  and 
Chesapeake  Canal  Mihe  sailing  vessels  enter  and  leave  Pamlico  Sound  by  Hatteras  or 
Ocracoke  Inlets.  The  maximum  draft  that  can  be  carried  through  the  canal  is  about 
8  feet,  and  the  maximum  draft  that  is  generally  carried  through  Ooracoke  or  Hat- 
teras Inlets  is  about  9  feet. 

The  Pamlico  River,  practically  an  arm  of  Pamlico  Sound,  from  its  month  27  miles 
upward,  has  a  broad,  unobstructed  channel,  with  a  depth  of  at  least  10  feet  at  mean 
low  water.  Thence,  about  4  miles  to  Wasliington,  the  river  gradually  shoals  and 
the  channel  becomes  narrow  and  crooked. 

On  the  24th  and  25th  of  November,  1890,  when  the  water  surface  was  about  0.3 
foot  above  mean  low-water  level,  a  careful  examination  was  made  of  this  latter  por- 
tion of  the  river — ^practically  the  entrance  to  the  harbor  of  Washington — and  a  num- 
ber of  soundings  were  taken. 

In  past  years  two  short  channels  have  been  dredged  in  the  river,  one  immediately 
below,  the  other  about  1  mile  below  tiie  town.  These  channels  were  dredged  to  9  feet 
below  mean  low  water,  and  from  the  lower  channel  there  were  removed  a  number  of 
larffe  stumps.  (See  Annual  Report  of  Chief  of  Engineers  for  1880,  pages  836  to  838, 
and  for  1»^,  pages  1083  and  1084.) 

My  examination  indicates  some  shoaling  in  these  dredged  channels,  and  it  is  re- 
ported that  there  are  still  some  stumps  in  the  lower  channel  that  require  removal. 
The  shoiding  amounts  to  about  1  foot  to  1.5  feet  and  the  material  deposited  seems  to 
consist  principally  of  soft  mud  and  sand. 

Consequently  the  available  depth  that  can  be  carried  into  or  out  of  this  harbor  is 
at  present  not  more  than  8  feet  at  mean  low  water,  and  considerable  delay  is  fre- 
quently caused  by  the  grounding  of  some  of  the  larger  classes  of  vessels  that  endeavor 
to  use  this  harbor. 

In  addition  to  this  lack  of  depth,  the  present  channel  is  crooked  and  difficult  to 
run. 

The  worst  shoaling  in  the  npper  of  the  two  dredged  channels  is  near  its  upper 
^d,  where  a  shoal  making  off  n'om  the  small  island  called  the  ^'Castles,"  opposite 
Washington^  encroaches  upon  the  channel. 

After  leaving  the  town  of  Washington,  the  channel  at  present  followed  by  ship- 
ping is  near  the  right  bank  of  the  river.  Near  the  left  bank  of  the  river  there  is  a 
false  channel  which  ends  about  three-fourths  of  a  mile  below  Washington,  being 
ssparated  from  the  harbor  by  the  shoal  at  the  mouth  of  Wind  Mill  and  Runyon  creeks. 
This  channel  was  also  examined  and  a  number  of  soundings  taken  in  it.  My  exami- 
iiation  indicates  that  the  depth  in  this  false  channel,  up  to  near  the  above-men- 
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npofUd  ii 

Tli«  •!)■•. 
(ompocl  ii.iji  I 
year*,  ;iinl  it  ii  pr.irionii'  luji  a  rr;a[iijii;  i;iii  iiijin^u  ii  -nn-jiii  iw  i.Liri 

Tbn  >ri[aiDflnUi  iHL**ar«<l  IB  IJtVvT  oi  aildpU&c  ilti*  iwiiUiEri)  iJiaiiim 
rotrnnrii  In  th«  horliar  WM«  pKTidn)  b;  uUa  niatA,  KotUigt  •crm*  t 
mniiih  (if  Uifae  ornclw,  tbn  watfT  Itotit  of  Uw  tnwD  wvnld  bo  taufli  fi 
Of  It  r  iifiiLiii'l  wr.ul.i  b,  ■-ir^iuliipt:  ttiJil  plan  Hid  doefca.  whitli  b»n>  I) 
•  I'M  .>-.<'-.tit  dHip-irslec  oh«»«wl,  M*ali>rl  t' 

! r  ■.ti^itioii bjr  ilie  tnukllar  oImm*  «f  ' 

<>  rnr  la  TMoh  ike  ikep  VBter  wUfdt  V 


..,1 


r.  nf  Uu>  I'lMt  of  Improvtne  both  IbPt*!" 
I II  cliitiiii*'),  «o  BB  to  wfuiv  an  avkiij* 
.  .1.  at  nuiaii  low  nt«r  uiil  (2)  for  •  W- 
.i;t,)i  oC  in  iv.vt  fit.  ..i-MfL  I„w  w.,i,.,-, 

Pteamt  or  •ontham  ithooDel:  Cbanncl  to  ba  strught)  UO  ttet  wide,  fl  £mt  dwp  >: 
can  loir  water:  • 


I    - 

I      " 

^H  Total 

^^H  Contingeiici«i),  30  per  cent 

I 

L 


Orwid  total 32,:- 

Horthem  ohann«1,  »«air  dimenuona  aa  ftboTe: 

DrtHlgSng  116,600  cubic  jard*,  atSOuuut^ ,....„. , HS.^ 

"  "LOTiiig  fltnmpa ,.... ,..,  L'^ 


Grand  total 5*.: 

Forimproviogpr^jacnt  channel:  Channel  tu  be  ISO  bet  wiAe  Mid  10  TMt  Heey  - 
moan  low  water: 

Dredging  275,000  cnbic  yards,  at  30  cents «B3,^- 

Bemoving  Ktiunp*,  etc . ........ . . 10." 


Totnl.. 


K 


ContingoDciM,  30  pec  conl _...       i&   ■ 

ffrftml  total--....  -.-....-*•........._... 
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ImproYiiLff  northern  channel  to  same  dimensions,  as  provided  in  estimate  immedi- 
ately preceaing:' 

Dredging  375,000  onbic  yards,  at  SO  cents $112,600 

RemoTing  stnmps '      2,500 

Total H5,000 

Contmgencies,  20  per  cent 23, 000 

Grand*total A 138,000 

The  above  estimates  of  the  amount  of  material  to  be  removed  are  based  on  the  data 
obtained  daring  my  preliminary  examination  and  are  believed  to  be  approximately 
correct;  the  estimates  of  cost' are  based  upon  past  work  iu  this  district. 

The  annual  commerce  of  Washington,  Ji,  C,  at  present  is  estimated  as  follows: 


Artioles. 


BxportB. 


Cotton  md  prodncts. . 
Woe 

Grain  and  forage 

Yeeetables  and  tmok. 

Fiah  and  oysters 

Kaval  stores 

Lumber  and  products 
General  merchandise. 


Totid 


Imports. 


$1,800,000 
10,000 


15,000 
800,000 

10,000 
450,000 
100,000 


2,185,000 


$100,000 


2,600,000 


2,000,000 


TotaL 


11,800,000 

10,000 

100,000 

15,000 

800,000 

10,000 

450,000 

2,(100,000 


4,785,000 


It  is  stated  that  if  the  additional  depth  is  provided,  and  the  entrance  to  the  har- 
bor of  deeper  draft  vessels  facilitated,  an  increase  of  from  10  to  25  per  cent,  may  be 
expected  in  the  above  annual  commerce. 

Should  this  improvement  be  decided  upon,  a  short  preliminary  survey  would 
probably  be  necessary  to  accurately  fix  the  limits  of  the  needed  dredging.  Such  a 
survey  would  probably  cost  not  more  than  $300. 

The  total  cost  of  the  preliminary  examination  upon  which  the  above  report  is 
based  was  approximately  $42. 

Very  respectfully^  your  bbedient  servant. 

Mason  W.  Patbicx, 
Fhrtt  Lieutenant  of  Mngiieeri. 
Capt.  W.  H.  BiXBT, 

CerpB  o/Mngineert,  U.  S.  A. 


SUPPLEMENTABY    BEPOBT. 

XJiaTED  States  Enoinebb  Office, 

Wilmington^  HT.  O.j  February  21^  1891. 

OenebaL:  In  accordance  wfth  directions  from  yonr  office  dated  6tlL 
January,  1891, 1  have  the  honor  to  submit  herewith  a  report  on  the  sur- 
vey of  the  harbor  of  Washington,  Pamlico  Eiver,  Korth  Carolina,  to 
accompany  my  report  of  27th  December,  1890,  upon  its  preliminary  ex- 
amination. In  that  report  this  harbor  was  recommended  as  worthy  of 
improvement  to  9  feet  depth  of  channel,  and  the  statement  was  made 
that  a  survey  of  the  harbor  was  then  in  progress  in  connection  with  the 
general  improvement  of  the  Pamlico  and  Tar  rivers,  of  which  this  har- 
bor forms  a  part.  This  survey  has  now  been  completed  sufficiently  to 
show  the  work  necessary  to  obtain  the  above-recommended  channel 
way. 

The  channel  which  will  be  tlie  least  expensive,  natural,  and  at  the 
same  time  most  advantageous  to  general  navigation  will  occupy  a  loca- 
tion coiAciding  very-  nearly  with  the  existing  route  of  navigation  as 
marked  upon  the  Coast  l?urvey  charts,  and  as  partially  improved  in 
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Xiast  years.  The  existing  Coast  Snnroy  oliart«  rIiow  the  ^<Tieral  confi- 
taon  of  the  river  and  present  channel  ^vith  an  exa^-tness  sntikient  for  th* 
uses  of  this  report,  and  so  no  8pe<»iiil  map  is  deemed  neee^isary.  All 
that  apx)ears  necessary  is  to  straighten  and  deepen  the  present  n>ut«, 
especially  at  its  worst  places.  The  lo(*al  circumstances,  as  broutrht  oni 
by  the  recent  survey,  cause  me  to  recommend  the  same  depth,  9  feet  ^ 
ordinary  low  water,  as  in  my  report  on  the  preliminary  examination, 
but  to  now  recommend  a  channel  width  of  200  feet. 
The  cost  of  this  work  is  estimated  as  follows: 


Length. 

Width. 

Averafre  depth  of 
cutting. 

Total  cutting. 

Coat. 

IWf. 
S,000 
2,400 
3,250 

Feet, 

2U0    • 

200 

200 

FuL 

L9 
1.5 

OubieifaTdM. 

40.814 
36.667 
45,  741 

SttimAted  at  33i  o«i 

RnnMHntAndAnnA  am 

ita  T>cr  cubic  vard . .  - 

113, 222 

|:rr,  7w 

d  nan  till  i7<4Tir.iA<i_  n.hnnt  2A  ru\r  nf^nt  _ 

7  200 

Total  ofwt 

45.  UW 

Very  respectfully,  your  obedient  servant, 

W.  H.  BlXBY, 

Captain^  Corps  of  Enginieen, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers  J  U.  8.  A, 


L  29. 

PRELIMINARY  EXAMINATION   OF  WHITE   OAK  RIVER,   FROM   ROBERTS 
LANDING  TO  ^JOLLLNS  CROSSING,  NORTH  CAROLINA. 

[Printed  in  Honae  Ex.  Doc.  No.  97,  Fifty-first  CongreBa,  aeoond  ■easion.] 

United  States  Engineer  Office, 

M'ilmhuftonj  If.  C,  November  25, 1S90. 

General:  I  liave  the  honor  to  submit  herewith  the  followincr  reiK>rt 
upon  the  examination  of  White  Oak  River,  from  Eol>ert  Landing  to 
Collins  Crossing,  North  Oaroliua,  ordered  by  river  and  harbor  act  of 
September  19,  1890,  and  assigned  to  me  by  letters  and  orders  from 
your  office  dated  September  20  and  October  4, 1890. 

The  White  Oak  River  was  examined  by  me  in  person  undej  the  pro- 
visions of  the  river  and  harbor  act  of  August  11, 1888,  and  was  then 
recommended  as  worthy  of  improvement  for  steamboats  from  its  month 
upward  29  miles  to  near  Sabistons  Bridge,  and  thence  for  flat  boat^  21 
nules  farther  to  Collins  Ford  (or  Collins  Crossing),  at  a  total  estimated 
cost  of  $45,000,  to  be  (for  advantageous  work)  voted  at  the  rate  of 
about  $10,000  or  more  per  year.  Robert  Landing  (otherwise  called 
Foscue  Landing)  is  about  4  miles  below  Sabistons  Bridge.  No  funds 
have  as  yet  been  voted  for  this  work.  The  fuU  report  upon  this  exami- 
nation is  to  be  found  printed  in  pages  1127  to  1129,  Part  II,  Annual 
Report  of  the  Chief  of  Engineers,  United  States  Army,  for  1889.  Since 
this  examination  and  report  there  have  been  no  special  changes  or 
developments  at  the  White  Oak  River  to  cause  any  special  change  ifl 
the  above  report  and  its  reconunendations. 
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From  that  rei)ort  it  will  be  seen  that  the  above-named  i)ortion  of 
this  river  from  Eobert  Landing  (or  Foscae  Landing  to  GoIUns  Cross- 
ing (or  OoUins  Ford)  is  already  recommended  for  improvement^  as  fol- 
lows: 

For  steamboAt  nayigation : 

Robert  Landing;  4  miles  to  Sabistons  Bridge 1600 

For  flat-boat  navigation : 

SabistonB  Bridge^  21  miles  to  Collins  Crossing S^OOO 

3,500 
finpeiintendence  and  contingencies^  30  per  cent 1,050 

Total 1 4^550 

For  advantageous  work  this  amount  should  be  voted  in  a  single  sum. 
Smtdler  appropriations  will  increase  considerably  the  final  cost  of  the 
work. 

I  have  the  honor  to  herewith  repeat  the  above  recommendations  and 
to  refer  to  the  former  report  (as  above  quoted)  for  ftiller  details. 

Bespectfdlly  submitted. 

W.  H.  BlXBY, 

Captain  J  Carps  of  Engineers, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Ungineers,  U.  8.  A. 

[  Second  indorsemeiit.] 

U.  S.  Engineeb  Office, 
Baltimore,  Md.j  December  12, 1890, 

Bespectfolly  returned  to  the  Chief  of  Engineers. 

Because  of  the  facts  and  reasons  set  forth  in  the  report  of  November 
25, 1890,  by  the  local  engineer,  and  following  the  decision  of  the  Chief 
of  Engineers  (see  page  148,  Part  I,  Annual  Eeport  of  1889)  ,and  having 
in  view  the  present  and  prospective  needs  of  commerce,  I  have  to  state, 
as  required  by  the  act  approved  September  19, 1890,  that  White  Oak 
River  from  Robert  Landing  to  Collins  Crossing,  Korth  Carolina,  is  con- 
sidered worthy  of  improvement  by  the  General  Government. 

Wm.  p.  Cbaighill, 
Colonel,  Corps  of  Engineers. 


L»30. 

FEELIMIltABT  EXAMINATION  OF  BLACK  RIVER,  SOUTH  CAROLINA,  FROM 

KINGSTREE  TO  ITS  MOUTH. 

[Printed  in  House  Ex.  Boo.  No.  286,  Fifty-first  Congress,  second  session.] 

United  States  Engineer  Office, 

Wilmington,  N,  C,  February  21, 1891. 

GENEBAXi!  In  accordance  with  the  river  and  harbor  act  of  19th  Sep- 
tember, 1890.  and  letters  and  orders  from  your  oflSce  dated  20th  Sep- 
tember and  4th  October,  1890, 1  have  the  honor  to  submit  herewith  the 
following  report  upon  a  preliminary  examination  of  Black  Kiver,  South 
Carolina,  from  Kingstree  to  its  mouth,  this  report  having  been  held 
back  some  in  hopes  of  thereby  receiving  fuller  and  more  detailed  com- 
mercial statistics. 
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ii[t  1)1'  rb"  livt-r  ill  lim  itit'tbud  uiid  iit  the  cost  ubovc  i^ivcii,  wotddsl 
iiiit  It^bl-'iriitt  niivi):uti'>ii  during  iibout  fi  niuiitltui  of  tbn  Im^  '*Up| 
tiiitc  oC  t Ik-  yi'ur  "lien  IniiiKiHii'tivtiou  is  moat  nix-ilwl. 

'i'lio  iippiT  iKirtion  nf  (benvcriseroiitse^J  by  tlirv^  wooden  bridgi 
one  iiiiii  briilci-;  bill  fll^^  liilt<'i-.  howover,  i«  only  1  iiiilc  froiu  Kinj 
by  IfiTui  iliioiiyli  2  iiiik's  by  ri^cr)  i*o  that  bii;il>.  going  to  Kinif: 
luwl  uml  niiloiut  U<  mhniiiagf^  bolow  thislntlt^r  bridgf.    1  do  not  it 
fore  rcjiHril  t}ii8  latt«r  brid)i;e  m  an  tmreoKoiiablc  obstruution  to  i 
tion. 

Under  tbesp  olrciimKl'iitR'es  I  recardthe  Bl»<'k  Bivcr,  South  Cm 
an  worthy  oriuiiirnvciiuiit  by  thcfJciienil  GoverDUiontsofartua  toa 
out  Jt«ii:i(in:il  iilisiriH'iioiiS,  su('haiii(*nug*,fallcuand  ovurhanginK  ' 

ot«.,  ftimi  its  t iili  tqiwiird  118  miles  to  tliw  railroad  bridge  at  I 

tree,  at  ji.  tiil;il  rxiii'Msr-  ol"*25,(»Hf. 

Thf  iibov*!  fslininiea  are  bnwd  iiium  past  work  ou  simflf 
the  neighborhood.  Tliey  inrh»bi  allowances  for  necpssary  tt 
ence  and  routiiiKeiiiii-,i,  and  tliey  are  herewith  Riibmilttfil  | 

nntHcient  indication  of  the  anionnt  of  the  needed  api>ru[(tiiltl 

vey«  iind  more  precise  estimateR  for  individual  featim?s  of  tli«^.. 
be  advuntageously  i)OHtpoued  until  work  is  iu  actual  prognAB  a 
part  of  the  river. 
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For  adyantageous  and  eoonomical  work,  this  amoniit  should  be  voted 
at  the  rate  of  about  $10,000  or  more  per  year.  Smaller  or  irregularly 
voted  appropriations  will  involve  the  alternate  disorganization  and  re- 
organization of  working  parties,  extra  auperintend^xce,  deterioration 
of  plant,  and  extra  cost  of  moving  plant  over  long  distances  to  and  from 
the  place  of  work,  and  may  considerably  increase  the  final  cost  of  the 
work. 

Very  respectfolly,  your  obedient  servant, 

W.  H.  BlXBY, 

Captain^  Corps  of  Engineers. 
Brig.  (Jen.  Thokas  L.  Oasby, 

Chief  of  Engineers^  if.  8.  A. 

(Through  Gol.  Wm.  P.  GraaghUI,  Gorps  of  Engineers,  Division  Engi- 
neer, Southeast  Division.) 

[Itni  indoracnieiit.] 

TJ.  8.  Enginesb  Oppiob, 
BaJUmorej  Md.y  February  J24j  1891. 

BespectfdUy  submitted  to  the  Ghief  of  Engineers. 
It  is  considered  that  Black  Biver,  South  Carolina,  from  Kingstree  to 
its  mouth,  is  worthy  of  improvement  so  &r  as  includes  the  removal  of 
anags,  fiaJleu  and  overhanging  trees,  etc. 

Wm.  p.  Gbaighill, 
Colonely  Corps  of  Engineers. 


bxpost  of  ueutknaiit  uabon  h.  patbiox^  corps  of  knginibebs. 

Untted  States  Engineer  Office, 
WilnUngtany  N.  C,  January  19, 189X. 

Oaftaik:  I  have  the  honor  to  submit  the  followixur  report  upon  the  preliminsry 
examination  of  Black  River.  South  Carolina,  from  Sinestree  to  ite  month,  wit3^  a 
view  to  ite  improvement  by  the  General  Government,  made  in  compliance  with  your 
orders  to  me  dated  11th  November,  1890. 

An  examination  of  the  same  portion  of  this  same  river  was  provided  for  by  act  of 
Congress  of  14th  June,  1880;  an  examination  was  made  in  December.  1880,  by  Mr. 
Chas.  W.  Forster  under  the  orders  of  Capt.  Chas.  B.  Phillips,  Corps  oi  Engineers;  a 
map  of  the  river  was  subfnitted  by  Captain  Phillips,  and  his  report,  embodying  that 
of  Mr.  Forster,  is  found  in  the  Report  of  the  Chief  of  Engineers  for  lo81,  pages 
1040-1042.  For  reasons  stated  in  his  report  Captain  Phillips  regarded  this  stream  as 
not  worthy  of  improvement  at  that  time. 

A  blue  print  of  the  above  mentioned  map  was  used  by  me  while  making  my  exam- 
ination. 

Information  as  to  this  water  way  was  sought  through  newspapers  and  through  oir- 
onlar  letters  sent  to  many  parties  supposed  to  be  interested  in  the  possible  improve- 
ment.   To  these  inquiries  but  few  replies  were  received. 

The  information  embodied  in  the  following  report  was  obtained  mainly  ttom  con- 
versation with  parties  living  along  the  stream,  &om  the  above-mentioned  report  of 
Captain  Phillips,  and  from  my  own  personal  inspection  of  the  river  from  Kingstree 
to  its  mouth,  part  of  this  inspection  being  made  in  a  small  canoe  and  part  in  a  steam 
launch  dramng  about  3  feet. 

^ack  River,  South  Carolina,  is  a  stream  about  200  miles  total  length  and  1^200 
square  miles  of  drainage  area:  it  rises  in  Kershaw  County,  S.  C,  and  empties  mto 
the  Great  Peedee  River  at  a  place  called  Kinloch  Bay,  about  4^  miles  above  George- 
town,  S.  C.  The  portion  examined,  from  Kingstree  to  its  mouth,  has  a  length  of 
about  120  miles  (95  miles  in  an  air  line).  The  foUowing  report  refers  entirely  to  this 
laat-mentioiied  portion  of  the  river. 

The  Blaek  River  is  a  winding,  crooked  stream,  flowing  in  general  between  low 
niarsliy  banks,  the  river  in  fresnets  spreading  out  over  the  swamp.  Occasionally 
bluffs  varying  in  height  from  5  to  30  feet,  border  the  stream  for  short  distances  on 
eitber  side. 

The  current  runs  at  an  average  rate  of  about  1.5  to  2  miles  an  hour,  being  swiftest 

In  the  narrow  winding  portions  of  the  river  and  slowest  in  the  pools  and  long  reaches. 

At  the  time  of  my  examination  the  river  was  reported  to  be  about  2.5  ieet  above 
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EMigBM  freabeta  rl 


b  S  iiuIb*  liy  river  frouitbe  Kiaj(«tn«  T'piKr  Prlditeaitiloalr  uMvt  k  » 
IbM  fran  the  town:  iMHtla  loadinx  ui  iliBchatziiig  ^  Kiantne  Maed  i 
thk*  bridge.  , 

TlMe^MMaf  Inui  UdN  kn>  fnlt  lor  fniaiSD  loM  mllM  >bo**  Uif>  tnnalh  nf^  | 
rivar. 

F>aM  PtMtTM  LwMting,  80  BiilM  Itelnw  KlDi^Um,  lo  It*  nxi't 
littlrB,  If  aay,  UnpravitiBaDti  lu  irldth  rarin  fmn  150  M  l^i 


ii(rael«>t  bj  *&•)(*<  IUImi  wid  IifMitiif:  trr>>s  ai"l  < 
tbuMiUBdakiMkuticasaad  bf  tb«  rtTur  b«liic  cbokad  vlUi  an^i,  Miil  il  uucit> 
Ibat  ir  tba  laaga  «•»  nMornl  Uia  MMdlUan  «f  WMt  of  Uwm  dM*)i  wwdd  ba 

K«Tadiat«BM«fabo«t  lOmlhaabow  PtnntTMi  (bo  rivarla  vary  bsdlyol 


I 


■  thick  uj  ^nm  imonii ;  tbe  arnnico  doptb  al  nnnmi-r  low  mrntmr  In 

tbr  ri*cr  la  not  avtu  16  iachea;  lot  pn>Mblj  6  miatba  in  (b*  jaar  t 

aror^o  ft«m  3.&  fcel  to  S  fbat.    1^  nppM"  *^  ■>f  tbe  Kanawa  la  aboat  If 
low  Potato  FWry  (gaUeban). 

AboTo  tbe  Kairava  ftw  »  diatsBce  «f  aboat  S  luilw  tbo  riror  la  bnxadM,  antifllt  I 
from  T&  t»  100  iMtt  in  vidtb.  and  tbe  aTetage  drptb  t^  «bMl  3  fwt  at  itunmrtV  ' 
irai^;  tbera  »r«  laaiijr  mu^  and  teasing  It»«"   v.  t,i,  ii  uniriiri  hu, 
tbe  rirer  was  wpaned  Alt  nari^lioni  IkFD   t  ■ 
called   Sloela  Nurov*.  th(>  oouililiuii  of  t<i> 
Kanwa  olivaitjr dcacHli'^l.     TriHii   tbt-  ti;i;' 
Upp'-r  '■ri.'ijt'  i\:<.'  nr.-t  i  .iii-  ■  lii  t-  i.'rli  Fru    ■ 


jo  of  the  poat  of  improTcmput  •n  far  ns  to  rom. . 

elwring  Lbe  channel  of  tlie  river  to  tU  nntnnU  dtiODDi.i 
atflan  navigation  dimng  the  aeasona  of  wiotnr  bigb  » 
tng  each  year  r 
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Vnne  of  looalilj* 


Kbigntree: 

Upper  Bridge 

Bidiroad  Bridge 

Lower  Bridge 

Brown's  Bridge 

Smith's  Bridge 

Steels  Narrows  

Lower  end  Steels  Narrows 

Potato  Ferry 

Upper  Old  the  Narrows  . . . 

Pmetree  Landing 

Kouth  of  river 


Total 

Saperintendence  and  oontingenoies,  20 
percent 


Total  for  120  miles  of  riyer 


Observed. 


Curvature  of 
river. 


I 
I 

•3 
I 


No. 


4 

8 
3 
2 
8 
8 
2 
1 
4 


FM, 


1000-2000 

200-1000 

300^280 

400-^000 

400 

850 

600 

1,000 

100-800 


I 

i 

t 


Asi. 
6 
0- 
0-20 
0-20 
0-10 
0-10 
0- 
O-IO 
0-5 
0- 


I 


12 
10 
0  -20 
0  -10 
0  >10 
0.&-10 
0  -10 
0  -6 
0  -10 
0    - 


I 

I 


JWI. 


7 
7 
7 

7 
7 
« 
6 

6 
6 
6 


JWI. 
2.5 
2.5 
2.5 
2.5 
2.5 
2.0 
2.0 
2.0 
2.0 
2.0 


#400 
8,200 
4,000 
1,800 
1,600 
1,000 
1,000 
200 
4,600 
1,600 


20,400 
4,080 


24,480 


In  fonner  yean  a  small  steamboat  ran  on  this  stream  as  Mgli  as  Kingstiee,  but  no 
steam  craft  has  ascended  t^e  river  to  this  point  since  1865 ;  np  to  1884  a  steamer  made 
regular  trips  between  Georgetown  and  Potato  Ferry ;  at  present  the  only  steam  navi- 
gation on  the  river  is  from  the  mouth  of  Mingo  Creek  down,  a  small  steamer  which 
rous  np  Mingo  Creek  passing  over  this  portion  of  the  river;  with  this  exception,  the 
entire  commerce  of  the  river  is  carried  by  rafts  and  flats,  and  these  rafts  and  flats 
experience  much  difficulty  in  making  trips^  owing  to  the  nnmerous  snags  in  the 
river. 

The  lands  along  Black  River  are  well  suited  to  agriculture;  there  is  considerable 
timber  standing  within  easy  reach  of  the  banks. 

The  country  along  the  river  is  much  in  need  of  better  and  cheai>er  transportation 
facilities ;  most  of  the  produce  has  to  be  hauled  from  2  to  12  miles  to  reach  the  near- 
est railroad. 

The  present  commerce  that  passes  over  Black  River  is  estimated  as  follows: 

Exports: 

Rice $200,000 

Cotton 400,000 

Naval  stores 60,000 

Lumber  and  cross  ties '. 60,000 

Total 710,000 

Imports: 

General  merchandise  and  fertilizers 660,000 

Total  exports  and  imports 1,960,000 

This  total  includes  about  $300,000  which  enters  or  leaves  the  river  between  its 
mouth  and  the  mouth  of  Mingo  Creek ;  about  $960,000  which  enters  or  leaves  the 
river  at  the  mouth  of  Mingo  Creek ;  of  the  remaining  $100,000,  $90,000  enters  or  leaves 
the  river  between  the  mouth  of  Mingo  Creek  and  Potato  Feiry;  the  remainiiig 
$10,000  is  the  present  commerce  of  the  river  between  Potato  Ferry  and  Kingstree. 
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To  this  eommeroe  mAv  properly  bo  added  the  amomit  which  wonld  come  from  fha 
oonntry  above  Potato  Ferry  if  the  river  were  opened  sufficientlj  to  admit  of  ftoam 
navigation;  this  is  estimated  as  follows: 

Exports: 

Cotton  (4,000  bales) $200,000 

Lumber  .-. 25,00ft 

Naval  stores 5,000 

Total 230,000 

In^iorts: 

General  merchandise  and  fertilicers 200,000 

Total  ezi>orts  and  imports 430^000 

Very  respectfnlly,  yonr  obedient  servant, 

Masoh  M.  Patrick, 

C9ipt  W.  H.  BlXBT, 


APPPENDIX   M. 


IMPROVEMENT  OF  LUMBER  AND  WACCAMAW  RIVERS,  NORTH  CARO- 
IJXA  AND  SOrTH  CAROLINA,  AND  OF  CERTAIN  RIVERS  AND  HARBORS 
IN  SOUTH  CAROLINA. 


UEVOHT  OF  CAPTAIN  FREDERIC  V.  ABBOT,  CORPS  OF  EXC FNEERSy 
OFFK  ER  IN  CHARGE,  FOR  THE  FJSCAL  YEAR  ENDING  JUNE  m,  1891, 
WITH  OTHER  DOCUMENTIS  RELATING  TO  THE  WORKS, 


IMPROVEMENTS. 


1.  Waecaraaw  River,   North  and  South 

Carolina. 

2.  Liunbor  Rivor,  North  and  South  Caro- 

lina. 

3.  Little  Pedee  River,  South  Carolina. 

4.  Great  Pedee  River,  South  Carolina. 

5.  Clark  River.  South  ('arolina. 
(».  Mingo  Crei'k,  South  Carolina. 

7.  Sautee  River,  South  Carolina. 

8.  Waterce  River,  South  Carolina. 


9.  Congaroe  River,  South  Carolina. 

10.  Harbor  at  Charleston,  South  Carolina. 

11.  Ashley  River,  South  Carolina. 

12.  Wappoo  Cut,  South  Carolina. 

13.  Edisto  River,  South  Carolina. 

14.  Salkahatchie  River,  South  Carolina. 

15.  Beaufort  River,  South  Carolina. 

16.  Removing  8unken  vesselH  or  craft  ob- 

structing or  endangering  naviga- 
tion. 


EXAMINATION. 

17.  Watoree  River,  South  Carolina,  from  Camden  to  the  falls  of  the  Catawba,  alsoot 
the  bend  or  curve  in  said  river  about  4  miles  below  Camden,  between  the  plan- 
t^itions  of  Witte  and  Williams,  to  determine  if  it  is  advisable  in  the  interest 
of  navigation  to  make  a  cut-ofi:'  across  the  neck  of  said  bend. 


United  States  Engineer  Office, 

Charleston^  8,  0.,  July  7, 1891. 

General:  1  have  the  honor  to  transmit  herewith  the  annual  reports 
for  the  fiscal  year  ending  June  30,  1891,  for  the  works  of  improvement 
of  rivers  and  harbors  which  have  been  in  my  charge. 
Very  respectfully,  your  obedient  servant, 

Frederic  V.  Abbot, 

Captain  of  Emiine^rs. 

Brig.  Gen.  THOMAS  L.  CASEY, 

Chief  of  EnginetrSj  U.S.Am 

KNG  1)1 '31  U41 
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Ml. 

IMPROVEMENT  OP  WACCAMAW  RIVER,  NORTH  AND  SOUTH  CAROLDTA 

REFERENCE  TO  PAST  REPORTS. 

For  prelimmary  examiuation,  see  page  818,  Annual  Report  for  18S0. 
For  map  of  river  see  page  1200,  Annual  Beport  for  1889. 

ORIGINAL  CONDITION. 

In  1880  this  stream  was  navigable  for  12-foot  boats  at  all  stages  of 
water  from  Georgetown,  23  miles,  to  Boll  Creek,  and  at  high  wato  4 
miles  CEuiJier  to  Buck's  Lower  Mills;  thence  for  7-foot  draft  boats  at 
high  water,  22  miles  farther  to  Conway;  thence  it  possessed  an  ob- 
structed channel  for  3-foot  draft  boats  at  ordinary  winter  water,  68 
miles  to  Beeves  Ferry;  thence  an  obstructed  channel  with  3  feet  at  Ugh 
water  for  30  miles  to  Lake  Waccamaw. 

PLAN  OP  IMPROVEMENT. 

The  project  provides  for  a  channel  12  feet  deep  at  all  stages  of  water 
with  80  feet  bottom  width,  from  the  mouth  of  the  river  to  Conway; 
thence  a  cleared  channel  to  Lake  Waccamaw,  at  an  estimated  cost  of 
$138,400. 

WORK  PBIOB  TO  JUNE  30,  1890. 

At  Eight  Shoals  jetties  made  of  piles  and  plank  were  put  in.  The 
river  had  been  snagged  between  points  no  miles  and  117  miles 
above  the  mouth,  2,106  obstructions,  consisting  of  logs,  snags,  etc., 
having  been  taken  &om  the  channel,  and  6,640  overhanging  trees  hav- 
ing been  taken  from  the  banks. 

WORK  OP  PAST  YEAR. 

• 

Work  has  been  continued  with  a  hoister  and  crew  hired  from  Mr. 
Thomas  W.  Daggett,  ol  Conway,  S.  C.  The  river  has  been  quite  thor- 
oughly cleared  for  a  width  of  ^  feet  and  depth  of  3  feet  at  low  water 
between  points  49  miles  and  101  miles  above  the  mouth.  The  average 
cost  of  removing  obstructions  from  the  channel  was  $1.17  each ;  over- 
hanging trees,  etc.,  removed  from  the  banks  cost  80  cents  each.  For 
details  of  wort  done  and  commercial  statistics  reference  is  made  to  the 
report  of  my  assistant  engineer,  Mr.  Reid  Whitford,  who  has  shown 
his  usual  ability  in  conducting  the  work. 

REMARKS. 

One  new  transportation  line  has  been  established  on  this  river  dur- 
ing the  year.  Parties  using  the  river  report  much  benefit  from  the 
work  done  by  the  United  States. 

With  the  balance  of  $4,199.54  on  hand  July  1,  1891,  snagging  will  be 
continued,  the  worst  obstructions  being  removed  first.  During  the 
year  the  freight  passing  over  this  stream  has  aggregated  76,245  tons. 

This  rivor  is  tributary  to  the  collection  district  of  Goorffotown,  8.  C.  Gt?orge- 
town  is  its  port  of  entry.  Amount  of  duties  collected  iu  the  calendar  year" of 
1890,  $00.54, 


APPENDIX   M — ^REPORT   OF   CAPTAIN   ABBOT.  1443 

For  this  improvement  the  following  appropriations  have  been  made: 

By  act  of  Congress — 

approved  June  14, 1880 $15,000 

approved  March  3,  1881 10,000 

passed  August  2,  1882 4,400 

approved  July  5,  1884 ' 6,000 

approved  August  5, 1886 15, 000 

of  August  11,  1888 15,000 

approved  September  19,  1890 12,500 

Total T7,900 

Total  expenditures,  including  June  30, 1891,  $73,700.46. 
The  following  papers  accompany  this  report: 

Report  of  Mr.  Reid  Whitford,  assistant  engineer;  table  of  commercial  statistics, 
famished  by  the  coUector  of  Georgetown,  S.  C. 

Money  statement. 

July  1, 1890/ibalance  unexpe'hded $224.87 

Amount  appropriated  by  act  approved  September  19, 1890 12, 500. 00 

12, 724. 87 
June 90|  1891,  amount  expended  during  fiscal  year 8,525.33 

July  1, 1891,  balance  unexpended 4, 199. 54 

July  1, 1891,  outstanding  ikbUities 1,120.60 

July  1,1891,  balance  available 3,078.94 

{Amount  (estimated)  required  for  completion  of  existing  project 60, 500. 00 

Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1893  30, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


RBPOBT  OF  MR.  BEID  WHITFORD,  ASSISTANT  BNOINESB* 

U^^iTED  States  Engineer  Office, 

GeargeUnm,  S»  C,  June  SO,  isni. 

Captain  :  I  have  the  honor  to  make  the  following  report  of  operations  on  Wacca-' 
uiaw  Hiver,  North  and  South  Carolina,  for  fiscal  year  ending  June  30, 1891. 

WORK. 

Snagginff  and  clearing  banks  were  begun  November  21,  1890,  at  Conway,  S.  C, 
by  steam  hoister  and  crew  hired  from  Mr.  Thomas  W.  Daggett.  The  following  ob- 
structions have  been  remove<l,  quite  thoroughly  clearing  a  channel  to  an  approxi- 
mate width  of  40  feet  and  depth  of  3  feet  at  low  water : 

From  the  channel:  Logs,  1,556;  stumps,  895;  large  snags,  288;  small  snags,  10 
cords.    From  the  banks:  Trees  cut,  5,900;  brush  cut,  106  cords. 

Work  was  carried  an  between  points  49  miles  and  101  miles  above  mouth  of  river. 
Of  the  total  amount  expended  lour-tenths  were  used  on  channel  and  six-tenths  on 
banks.    Each  obstruction  cost  approximately  92  cents. 

REMARKS. 

The  owners  and  captains  of  steamers  continue  to  express  themselves  as  being 
highly  pleased  with  the  work. 

Sir.  Daggett  has  shown  his  iisnal  untii-ing  energy  in  his  efforts  for  the  success  of 
the  improvement.  One  water  gauge  was  kept  tOl  January  1, 1891,  and  then  discon- 
tinued. 

RECOMMENDATIONS. 

It  is  respectfhllv  recommended  that  work  be  carried  on  above  Conway  as  it  has 
been  this  year,  and  the  channel  below  Conway  be  maintained  at  least  at  its  present 
width  and  depth. 
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COMMKRCK. 


ITip  following  statement  is  made  up  froui  th«-  bt-Ht  iufnriuation  that  coiilil  Iw  ob- 
tained from  Mr.  L).  T.  McNeil.  Mensre.  W.  L.  Buc-k  &  Co..  and  H.  L.  Biirk.  iMrge 
lumber  and  sLiu^le  munnfattnrers  on  the  river,  and  Mr.  L.  S.  Ehrich,  PMident  of 
(Georgetown  Board  of  I'rade,  also,  Capt.  Thomas  W.  Daggett. 


COM M  EKCI AI.  r>TATlbTICS. 


Articles. 


OUTWAKU  KUEIGUTS. 

Kosin,  76,000  l»arrvl» 

'I'ar,  557  h<arrel8 

Spirits  tiin>entin€>,  12.000  Imrwlrt  

TiiriM'utinc,  crude.  6,iM>0  barrels 

Totton,  r»,5<K)  bales 

TiinU'r.  9.547  sticks 

Liiiiilx^r.  H,800. tMM)  feet 

Sbingles*,  0. 8(xt. < KMt 

Kice,  rou;;h.  122.04H>  bushels 

Kice,  clean.  12, WM)  l>iirrel8 i 

MisoellaiiMMis  artirlen,  such  r«  tallow,  egga,  wax.  game,  poultry,  eto 


1XWAIU>  FBEIOHTS. 


(jeui'.rul  nierebau<liM4j. 
Ti.tal 


This  shows  a  slighi  increase  over  last  year,  and  wonld  inflicat«  the  trade  on  the 
river  to  be  in  a  healthy  condition.  One  new  line  of  ti'ansportation  has  Xn^en  added. 
The  comin«*rce  has  Imm'Ii  carried  on  by  s<'a-j^oing  vessels  of  about  350  to  400  tons,  and 
steamers  of  from  15  to  300  tons.  Considerable  commerce  is  carried  on  by  pole  bolts 
and  rafts  of  which  no  account  whatever  could  be  obtained. 

EMPLOYES. 

Much  ci'vdit  is  due  Mr.  C.  J.  Banta,  timekeeper,  for  his  usual  efficient  and  noit 
work. 

Mr.  .7.  I).  Mayo,  master  machinist,  in  charge  of  all  Unitexl  States  machinery  onder 
thisoltice,  has  been  es]>criaily  fMithful  and  successful  in  the  discharge  of  his  duti««, 
and  he  is  reconiiucnded  as  an  excillcnt  machinist  and  a  thoroughly  good,  rvliabk 
runner  of  maiine  machinery. 

Very  respectfully,  your  obe<lieut  servant, 

R*:iD    VVHrTFl>KD. 

Capt.  Kkki)i:i£I(^  V.  Ahhot, 

Corps  of  Eiiijincers,  U,  S,  A, 


COMMERCIAL  STATISTICS. 


Arrivnl  and  dmrances  of  vesath  and  vommrrct!  at  Gvitrifetownf  S.  (7.,  fram  Januarm  1 

JSSSj   to  Jhctmber  Ji,  I61XJ,  *  . 
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Commerce,  fwcUjn  and  (iomentie. 


Tear. 


1888 
1889 
1890 


Value  of  ex- 
portu. 


Value  of  ini-        Duties 


porU. 


$3, 125, 000 
3, 265,  000 
8,454,000 


r2, 750, 000 
2, 975, 000 
3, 175, 000 


collei'tfMj, 


*:J2.44 


ft>.  ri4 


Total  oommeroe,  1888 $5,875,000 

Total  oommerce,  1889 « 6, 240,  OOO 

Total  oommeroe,  1890 «,«LH),  (mm) 

It.  O.   Bl  SII. 


M2. 

IMPROVEMENT  OF  LUMBER  RIVER,  NORTH  AND  SOUTH  CAROLINA. 

REFERENCE  TO  PAST  REPORTS. 


For  preliminary  Examination,  see  page  1102,  Annual  ilei>oi't  for  1887. 
For  map  of  river,  see  page  1198,  Annual  Rep()rt  for  1HJ)0. 

ORIGINAL   CONDITION. 

« 

The  river  was  obstructed  by  logs,  snags,  stumps,  overhanging  trees, 
and  in  plaees  by  sand  bars.  Long  reaches  were  in  fair  condition.  That 
portion  of  the  river  between  Lumberton  and  the  North  Carolina  line 
wa«  crossed  by  five  low  bridges  without  draw  spans,  and  one  moderately 
high  railroad  bridge  near  Lumberton.  In  South  Carolina  the  river  is 
crossed  by  two  bridges  withont  draws.  The  Enterprise  Land  and  Lum- 
ber Company  had  a  charter  allowing  tliem  to  control  the  navigation  of 
the  river  and  the  right  to  improve  it. 

PLAN  OF  IMPROVEMENT. 

The  project  provides  for  improving  the  riv-er  for  steamboats  from  its 
mouth  to  Lumberton,  a  distance  of  70.8  miles,  by  snagging  and  clearing 
the  banks,  at  an  estimated  cost  of  $35,000.  No  work  was  to  be  done  on 
this  river  until  the  charter  of  the  Enterprise  Land  and  Lumber  Com- 
pany was  transferred  to  the  United  States  free  of  cost. 

WORK  PRIOR   TO   .TUNE  .SO,    189(K 

Several  papers  transferring  the  cliarter  rights  of  the  Enterprise  Land 
and  Lumber  Company  were  offered  by  the  company,  but  were  found  to 
be  defective  in  form  by  the  Department  of  Justice.  On  June  30, 1890, 
the  last  transfer  paper,  which  had  been  made  out  by  one  of  the  officers 
of  the  Department  of  Justice,  had  not  been  returned  signed.  No  work 
bad  been  done  on  the  river,  but  a  plant  had  been  constructed.  The 
parties  operating  the  low  bridges  in  North  Carolina  had  begun  work  on 
their  draw-spans,  but  had  not  finished  them.  A  stadia  survey  of  the 
river  from  Lumberton  to  its  mouth  had  been  made. 
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WORK  OP  PAST   YEAR. 

The  parties  operating  the  Fair  Bluft'  and  Ivy  Bluff  bridges  have  pro- 
vided satisfactory  draw-spans.  The  bridges  at  Griffins  and  Mathews 
have  been  discontinued.  The  bridge  at  Pliillips  will  be  provided  with 
a  draw  as  soon  a«  the  county  coniniissioners  operating  it  can  raise  the 
necessary  funds.  The  river  was  quite  thoroughly  cleared  by  plant 
owned  and  operated  by  the  United  SUites  for  a  width  of  40  feet  and 
depth  of  3  feet  at  low  water  between  points  no  miles  and  71  miles  above 
the  mouth.  The  average  cost  of  removing  obstructions  from  the  chan- 
nel was  63  cents  each:  overhanging  trees,  etc.,  removed  from  the  banks, 
cost  43  cents  each.  For  details  of  work  done,  reference  is  made  to  the 
appended  report  of  my  assistant  engineer,  Mr.  Reid  Whitford,  who  has 
shown  marked  ability  in  directing  and  controlling  the  working  purties 
and  maintaining  the  efficiency  of  the  plant 

REMARKS. 

Two  small  steamers  have  run  irregularly  on  this  river  during  the  year. 
A  large  saw^  planing,  and  shingle  mill,  with  a  capacity  of  140,000  feet  of 
lumber  a  day,  has  been  constructed  on  the  river  at  Bee  Bluff.  Duiiug 
the  year  freights  passing  over  this  stream  have  aggregated  5,100  toii:^. 

With  the  balance  of  ??4,356.94  on  liand  July  1,  1891,  snagging  will  be 
continued  as  far  as  the  funds  will  admit,  removing  the  worst  obstruc- 
tions first. 

This  river  is  tributary  to  the  collection  district  of  GJeorgt^town,  S,  C.  Georgetown 
is  the  port  of  entry.     Amount  of  duties  collected  in  the  calendar  year  of  1890,  $60^ 

For  this,  improvement  the  following  appropriations  have  been  made: 

By  act  of  Congress — 

Of  August  11,  1888 $6,tX)0 

Approved  September  19,  1890 5,0)0 

Total 10,000 

Total  expenditures,  including  June  30,  1891,  $5,043.06. 
The  following  papers  accompany  this  report: 

Report  of  Mr.  Reid  Whitford,  assistant  engineer. 

For  table  of  commercial  statistics  fiimished  by  the  collector  of  George- 
town, S.  0.,  see  this  year's  Annual  Report  for  Waccamaw  River. 

Money  statement. 

July  1,  1890,  balance  unexpended $2, 884. 23 

Amount  appropriated  by  act  approved  September  19,  1890 5, 000. 00 

•      7,884.2S 
Jnne  30,  1891,  amount  expended  during  fiscal  year 3, 527. 29 

July  1,  1891,  baLance  unexpended 4, 356. 9i 

July  1,  1891,  outstanding  liabilities 300.  Ul 

July  1,  1891,  balance  available 4,066.84 

{Amount  (estimated)  required  for  completion  of  existiuj^  project 25, 000. 00 
Amount  that  can  be  profitabljr  expended  in  fiscal  year  endino^  June  30, 1893    20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18G6  and  1867. 
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report  of  mr.  rbid  whitford,  assistant  engineer. 

United  States  Engineer  Office, 

Georgetown,  S,  C,  June  SO,  1891, 

Captain  :  I  liave  tho  honor  to  make  the  foUowine  report  of  operations  on  Lumber 
River,  North  and  South  Carolina,  for  fiscal  year  enoing  June  30,  1891 : 

WORK. 

Snagging  and  clearing  banks  were  begun  at  Lnmberton,  N.  C,  the  head  of  nayi- 

fation,  at  a  point  71  miles  above  the  month  of  the  river,  An^ost  13,  1890,  by  United 
tates  hand  holster  and  hired  labor.  The  following  obstructions  have  been  removed, 
roughly  clearing  banks  and  channel  to  an  approximate  width  of  40  feet  and  depth 
of  3  feet  at  low  water : 

From  the  channel:  logs,  1^231;  stumps,  167;  large  snags,  1.036;  small  snags,  66^ 
cords.    From  the  banks :  trees  cut,  3,472 ;  l^ush  cut,  226|  cords. 

The  work  has  been  carried  on  between  points  71  miles  and  0.25  mile  above  the 
mouth  of  the  river.  Of  the  total  amount  expended  five-tenths  were  used  on  channel 
and  five-tenths  on  banks.    Each  obstruction  cost,  approximately,  51  cents. 

REMARKS. 

It  is  respectfully  recommended  that  work  be  continued  as  heretofore.  Much 
more  will  be  required  to  place  the  river  in  proper  condition  for  safe  steamboat 
navigation. 

One  water  gauge  was  kept  on  the  river  till  January  1, 1891,  and  then  discontinued. 

COMBfERCE. 

Such  statement  as  could  be  obtained  is  given  below.  It  was  collected  by  B.  T. 
Daggett,  overseer^  who  made  special  trips  up  and  down  the  river^  under  orders 
from  this  office,  visiting  the  principal  shipping  points  and  soliciting  information  on 
the  subject  from  the  most  prominent  business  men. 

StaUfm^enU    ' 


Articles. 


Timber,  8,000  gticka . . 

Pertiliaer 

GezMnl  merohandise . 

Total 


Qiuoitity. 


Ttmt. 
4,600 
100 
500 


5,100 


Valae. 


$12,600 

2,000 

26,000 


30,000 


The  commerce  has  been  carried  on  by  pole  boats  and  timber  rafts,  as  all  the  bridges 
over  the  river  are  not  yet  supplied  with  draw  openings  to  admit  of  steamboat  navi- 
gation, two  of  them  having  been  so  provided,  namely,  at  Fair  Bluff  and  Ivy  Bluff, 
^.  C.  Last  year  there  was  no  commerce  on  the  river.  It  has  therefore  increased  by 
about  5,100  tons. 

The  shipments  to  and  from  Lnmberton,  N.  C,  by  railroad  consist  of  about  1,500 
barrels  spirits  turpentine,  7,000  barrels  of  rosin,  6,000  bales  of  cotton,  300  barrels 
tar,  and  900  carloads  of  general  merchandise.  To  and  from  Fair  Bluft',  another  town 
on  the  river,  the  shipments  are  about  the  same  by  railroad  as  to  Lnmberton. 

To  and  from  Nichols,  the  only  other  town  near  the  river,  distant  about  1  mile, 
the  shipments  are  about  2,700  bales  cotton,  1,200  barrels  spirits  turpentine,  6,000  bar- 
rels rosin,  and  2,900  tons  general  merchandise.  The  aggregate  exports  and  imports 
by  rail,  according  to  the  above,  amount  to  19,975  tons,  valued  at  about  1,205,200. 

The  Messrs.  Butters,  of  Michigan,  have  buUt  and  put  in  operation  at  Bee  Bluff,  on 
the  river,  one  of  the  largest  saw  and  shingle  mills  in  the  South.  They  have  two 
small  steamers  in  use  for  towing  logs. 

»  EMPLOYES. 

Mr.  B.  T.  Daggett,  overseer,  deserves^redit  for  the  efficient  and  economical  man- 
ner of  managing  the  field  work.  He  has  been  well  assisted  by  Mr.  J.  T.  Haywood, 
anboverseer. 

Very  respectfully,  your  obedient  servant, 

BEib  Whitford^ 
ABaiBi€mt  En^neer, 
Capt.  Freperic  V.  Abbot, 

Corps  of  Engineere,  27.  8,  A. 
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M  3. 

IMPROVEMENT  OF  LllTLE  PEDEE  RIVER,  SOrTH  CAROLINA. 

REFERENCE  TO  PAST  REPORTS. 

For  preliminary  examination  see  page  1111,  Annual  Report  for  ISsl. 
For  map  of  river,  see  page  1214,  Annual  Report  for  1890. 

ORIGINAL  CONDITION. 

The  river  was  much  obstructed  by  snags  and  overhanging  trees,  aud 
in  places  was  divided  into  several  brauchas,  in  neither  of  which  there 
was  a  good  channel,  and  by  ten  bridges  without  draws. 

PLAN  OF    raPR0VE3IENT. 

It  is  proposed  to  snag  the  river  and  close  unnecessary  branches,  pro- 
viding for  steamboat  navigation  up  to  the  mouth  of  Lumber  River  and 
lK)U*-boat  navigation  thence  to  Little  Rock,  at  an  estunate<l  cost  of 
$r»<),0<K). 

WORK  PRIOR  TO  JUNE  30,   181K). 

The  river  had  been  snaggnl  l)etween  i)oint*^  no  miles  and  113  inil<\s 
above  the  mouth;  2,307  obstructions,  consisting  of  logs,  snags,  eU:, 
having  been  taken  fiom  the  channel,  and  3,110  overhanging  trees,  etc., 
having  been  cut  from  the  banks. 

WORK  OF  PAST  YEAR. 

The  river  was  quite  thoroughly  cleared  by  plant  owned  end  operatt^ 
by  the  United  States,  for  a  wiiltli  of  40  feet  and  depth  of  3  feet  at  low 
water,  between  i)oint8  no  and  30J  miles  above  the  mouth.  The  average 
cost  of  removing  obstructions  from  the  channel  was  f>3  cents  each:  ovt^r 
hanging  trees,  etc.,  removed  from  the  banks  cost  2^i  cents  eai'li.  For 
details  of  work  done  and  commercial  statistics  reference  is  minle  To  th<* 
report  of  my  assistant  engineer,  Mr.  Reid  Whitford,  who  has  sIiowhI 
marked  ability  in  directing  and  controlling  the  working  party  and  main- 
taining the  etticiency  of  the  plant. 

REMARKS. 

One  new  transportation  line  has  been  established  on  this  river  dur- 
ing the  year,  and  a  steamer  has  run  somewhat  irregularly  part  of  the 
time.  Parties  using  the  river  re]M)rt  much  benetit  trom  the  work  done 
by  the  United  States. 

With  the  balance  of  $2,801.59  on  hand  July  1,  1801,  snagging  willlM* 
continued,  the  worst  obstructions  being  removed  first.  During  the  year 
the  freight  passing  over  this  stream  has  aggregated  4,614  tons. 

TliiR  river  is  tributary  to  the  colleotion  clistriet  of  Oeorjijetown,  8.  C.  ,  Georf;«*t4»wu 
is  its  port  of  entry.    Aiiioimt  of  duties  coll<;eted  in  the  cah'udaryear  of  1890,  -ttW.oJ. 

For  this  improvement  the  following  api)ropriations  have  been  made: 

By  act  of  Congress — 

Of  August  11,  1888 $ri,i)i<^ 

Approved  September  19,  1890 5,UW 

Total lO^OOO 
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Total  exi>enditure8,  including  June  30, 1891,  $7,138.41. 
The  following  paper  a^comi)anies  this  report: 

Report  of  Mr.  Reid  Whitford,  assistant  engineer. 

For  table  of  commercial  statistics  fhrnislied  by  the  collector  of  George- 
town, IS.  C,  see  this  yearns  annual  report  for  Waccamaw  Riv^. 

Money  statement. 

July  1,  1890,  balance  unexpended $417.22 

Amount  appropriated  by  act  approved  September  19,  1890 5, 000. 00 

5, 417. 22 
June  30,  1891,  amotmt  expended  during  fiscal  year. 2, 555. 63 

July  1,  1891,  balance  unexpended 2, 861. 59 

July  1,  1891,  outstanding  liabilities 279.32 

July  1,1891,  balance  available 2,582.27 

(Amount  (estimated)  required  for  completion  of  exifttiuja:  project 40, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1893    20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


REPORT  OF  MR.   RRID  WHITFORD,   ASflTSTA^TT  KNGTNEER, 

UiOTED  States  Engineer  Office, 

Georgetown,  8,  C,  June  SO,  1891, 

Captain  :  I  have  the  honor  to  make  the  foUowing  report  of  operations  upon  Little 
Pe4lee  River,  8.  C,  for  fiscal  year  ending  June  .30,  1891 : 

WORK. 

Snagging  and  clearing  banks  were  continued  by  United  States  bolster  and  hired 
labor.  The  following  obstructions  have  been  removed,  roughly  clearing  baiikn  and 
channel  to  an  approximate  width  of  40  feet  and  depth  of  3  feet  at  low  water. 

From  the  channel:  Logs,  823  ;  stumps,  468;  large  snags,  407;  small  snags,  44f 
cords.     Yroisi  the  banks:  trees  cut,  1,896;  brush  cut,  llOf  rords. 

Work  was  carried  on  between  points  no  miles  and  30^  miles  above  month  of  river. 
Of  the  total  amount  expended  seven-tenths  was  used  on  the  channel  and  three- tenths 
on  the  banks.    Each  obstruction  cost  approximately  42  cents. 

REMARKS. 

The  river  has  been  very  much  improved  by  the  United  States  work,  as  those  run- 
ning boats  Htate.  There  is  still  much  left  to  be  done  before  the  channel  is  thoroughly 
cleared  of  obHtructions.  One  water-gauge  was  kept  on  river  till  January  1,  1891, 
and  then  discontinued. 

RECOMMENDATIONS. 

It  is  respectfully  recommended  that  the  same  character  of  work  be  continued  till 
a  thorougnly  cleared  channel  be  completed  from  its  mouth  to  Little  Rock,  the  head 
of  navigation. 

COMMERCE. 

ITie  following  statement  was  made  up  by  information  furnished  ])y  H.  L.  Buck, 
J.  £.  Dusenbnry  &  Co.,  S.  J.  Hennery,  and  other  business  men  neai*  the  river: 


1450      REPORT   OF   TlIE   CHIEF   OF   ENGINEERS,  U.  8.  ARMY. 


Commerciat  itntinficfi. 


Articli<«. 


I 
QasDtaty.    Tiha. 


OUTWABD  rRKIGHn. 


BoAiB,  8,0^0  iMUTelB 

Splrito  turpentine,  408  barrels 

Cotton,  SlObAlee 

Ton  timber,  2,200  stieks 

ShSnslee,  80,000 


TKWAJLD  FRBIQBTB. 


General  BDerchandJM 
Total 


686 

77 

78 

8,800 

15 


4. 158 

4se 


15.  IH 

g. !« 

15. 5<* 

m 


ACS 

i 

i    15.  T* 


i.«14 


fiS^TR 


This  shows  an  increase  of  1,353  tons  over  last  year.  The  commerce  has  been  or- 
lied  on  by  one  steamer  of  80  tons,  pole  boats,  and  rafts.  One  new  line  of  pole  boats 
has  been  added. 

KMPLOTiS. 

Mr.  J.  W.  Harllee,  overseer,  S.  M,  Stevenson,  engine  driver,  and  J.  P.  RiimkT. 
timekeeper,  have  been  very  faithful  in  the  discharge  of  their  daties.  Especially  *ii 
oredit  due  Overseer  Harllee  for  this. 

Very  respectfully,  your  obedient  servant, 

Rked  Whttpobd, 
A$9istaui  En^iMir. 
Capt.  Frkdkric  V.  Abbot, 
Corp9  of  Engineers,  U,  8,  A. 


M  4- 

IMPROVEBdENT  OF  GREAT  PEDEE  RIVER,  SOUTH  CAROLINA. 

REFERENCE  TO  PAST  REPORTS. 

For  preliminary  examination^  see  page  753,  Annual  Beport  for  1873. 
For  special  description,  see  page  845,  Annual  Eeport  for  1880,  and  page 
723,  Annual  Report  for  1879.  For  map  of  river,  see  page  1180,  Anni^ 
Eeport  for  1889. 

ORIGINAL  CONDITION. 

The  river  was  dangerously  obstructed  by  snags  and  logB  everywhem 
Boats  drawing  9  feet  of  water  were  able  to  reach  Smith  Mills,  52  milt^ 
above  the  mouth.  Those  drawing  3J  feet  at  low  water  could  get  •"»* 
miles  farther  up,  to  Little  Bluff,  or  at  high  water  to  Gheraw,  172  mile^ 
from  the  moutlL 

PLAN  OF  IMPROVEMENT. 

The  project  provides  for  a  thoroughly  cleared  9-foot  navigatioL  to 
Smith  Slills,  and  a  3^-foot  navigation  to  Gheraw  at  all  stages  of  wa  'Z? 
at  an  estimated  cost  of  $117,000. 

WORK  PRIOR  TO  JUNE  30,  1890. 

The  river  had  been  snagged  between  points  no  miles  and  172  n  ^ 
above  the  mouth  since  June  30, 1884,  4,610  obstructions,  consistan  ^ 
logs,  snags,  etc.,  having  been  taken  from  the  channel,  and  9,250  '    f 
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hanging  trees^  etc.^  having  been  cut  from  the  banks.    Before  June  30, 
1884,  the  records  are  not  detailed  enough  to  give  exact  flgurea. 

WORK  OF  PAST  YEAR. 

The  river  was  quite  thoroughly  cleared  by  plant  owned  and  ox>erated 
by  the  United  States,  for  a  width  of  80  feet  and  a  depth  of  9  feet  at  low 
water,  between  i)oints  no  mile^  and  50  miles  above  the  mouth,  and  for 
a  width  of  80  feet  and  depth  of  4  feet  at  low  water  between  i)oint8  60 
miles  and  172  miles  above  the  mouth.  The  average  cost  of  removing 
obstructions  from  the  channel  was  $1.46  each;  overhanging  trees,  etc.. 
removed  from  the  banks  cost  $1  each.  For  details  of  work  done  ana 
commercial  statistics,  reference  is  made  to  the  report  of  my  assistant 
engineer,  Mr.  Eeid  Whitford,  who  has  shown  marked  ability  in  direct- 
ing and  controlling  the  working  party  and  maintaining  the  efficiency  of 
the  plant. 

REM  A  RKS. 

One  new  transportation  line  has  been  established  on  this  river  during 
the  year.  Parties  using  the  river  report  much  benefit  from  the  work 
done  by  the  United  States.  With  the  balance  of  $9,460.98  on  hand 
July  1, 1891,  snagging  will  be  continued,  the  worst  obstructions  being 
removed  first.  During  the  year  the  freight  passing  over  this  stream 
has  aggregated  62,344  tons. 

ThiB  river  is  tributary  to  the  collection  district  of  Georgetown;  S.  C.    Georgetown 
iB  its  port  of  entry.    Amount  of  duties  collected  in  the  calendar  year  of  1880,  $60.54. 

For  this  improvement  the  following  appropriations  have  been  made: 

By  act  of  CongreBS — 

Approved  June  14. 1880 $7,000 

AppTored  March  8, 1881 6,000 

Passed  August  2, 1882 6,000 

Approved  July  5, 1884 8,000 

Approved  August  5, 1886 20,000 

Of  August  11, 1888 20,000 

Approved  September  19, 1890 12,500 

Total : 79,500 

Total  expenditures,  including  June  30, 1891,  $70,039.02, 
The  following  papers  accompany  this  report: 

Beport  of  Mr.  Reid  Whitford,  assistant  engineer. 

For  table  of  commercial  statistics  furnished  by  the  collector  of  George- 
town, S,  O.,  see  the  appendix  of  the  report  of  this  year  for  Waccamaw 
Elver. 

Money  statement, 

July  1, 1890,  balance  unexpended $3,158.21 

Amount  appropriated  by  act  approved  September  19^  1890 12, 500. 00 

15, 658. 21 
Jnne  90, 1891,  amount  expended  during  fiscal  year 6,197.23 

July  1, 1891,  balance  unexpended 9,460.98 

July  1, 1891,  outstanding  UabiUties 466.67 

July  1,  1891,  balance  avaUable 8»994.31 


t     harbor  acts  of  1866  and  1867. 
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REPORT  OF   MIL    RKID   WIlITFoRn,  ASSISTANT  RNCSIXKEK. 

U.NITKD   StAIKS  ENGIXEKR  OKKirF. 

Cieonjftoitn^  S.  C  Juue  ,Ut,  u'^l. 

Captaix:  I  have  the  honor  to  make  tho  following  n^port  of  op^^ratioiis  on  Onat 
Pedw*  Kiver,  South  Caroliua,  fur  liscal  y«'ar  (-udiiig  June  30,  1891. 

WOT^K. 

Snagging  and  cloariug  banks  rontinued  by  Unitt'd  Stat^^**  steam  hoist^r  and 
hired  Tabor.  The  f<»llowiiiji:  nbstriK'tion.s  have  l>een  nMiiovt^d,  roughly  elfsiniiji  <»aub 
and  channel  to  an  approximate  width  of  8<»  feet  and  dej»th  of  3  f»*et  at  h>w  wjir»T: 

From  the  channel:  Logs,  ^iX;  stumps,  71;  large  suagn.  SHI;  Nmall  snagH.  2  cord*. 
From  the  hanks:  Trees  cut,  1,01^;  brush  cut,  20  cords. 

Work  has  been  carried  on  between  points  27  miles  and  166  miles  above  mouth  of 

river. 

Of  the  total  amount  expended  six-t<enths  wt^e  used  on  channel,  and  foiir-t4^nth6  0fl 
banks.    Each  obstruction  cost  approximately  $1.23. 

The  progress  of  the  work  was  greatly  delayed  by  unusually  high  freshets  dariiii 
the  winter. 

RFMARKA. 

The  improvement  of  the  river  by  the  l.'iut<*d  States  work  has  been  decided,  as  rap- 
tains  of  river  steamers  and  others  in  a  position-  to  know  freely  state.  Three  water 
gauges  were  kept  until  January  1,  1891,  and  then  discontinuecL 

RKCOMMEXDAT10N8. 

It  is  respectfully  recommended  that  the  same  character  of  work  be  carrieil  on  tifl 
a  tliorougnly^clearcd  channel  be  completed  from  mouth  of  river  to  Cheraw. 

COMMERCE. 

The  following  statement  was  obtained  by  Mr.  J.C.  Tamnlet,  timekeeper,  who,  act- 
ing under  orders  from  this  ofti<"e,  visited  all  the  principal  shipping  and  re<*eivinjj 
places  along  the  river,  and  troin  them  collected  the  figures  given: 


Artitloji.  I  Qiuintlty.      V^ite. 


Ol'TWAHD   FRF.TC.MTS. 

Cotton,  5, 926  hal«H 

Clean  rice,  10,:U2  ImitoIh 

Roagk  rice,  83,000  hiifthels 

RoBin,  35,800  barrels 

Spirits  turpentine,  4,014  borrelH 

CvpresB  shinglea,  6  705,P87 

Cypi-088  lumber,  3,000.000  feet 

C\prf88  logs,  22,547  feet 

Wood,  cord,  225  cords 

Hides,  wool,  staves,  etc 


Glenend  merchandise. 
Total 


INWARD   FkEKJHTS. 


1 

Tom.      j 

$1.4« 

ISW.2W 

2,656 

265  :i> 

1,827 

Itn  Ti 

6. 26r> 

50.13' 

65J 

W.5« 

3,353  t 

5.1c* 

6,250 

45.  .* 

33,821  1 

81.  !• 

225  1 

:« 

250 

:.» 

66,782 

9^  •*« 

5,392 

3J<k*2l 

G2,344 

i.3<r.a 

This  shows  an  increase  of  a])}>rnxi]nately  8,H36  tons  over  that  given  in  1890.  ( <»»• 
merce  has  been  carritMl  on  by  seu-going  nehooners  of  250  to  300  tons,  and  tuglf»*t» 
to  Port  Harrelson  and  Smith  Mills,  and  the  stoamer.s  Sautee,  Met'ch^infy  and  J0k  M. 
Cole  to  Cheraw,  the  head  of  navigation. 

There  has  been  one  new  steamboat  line  of  transportation  established. 
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'  KMPLOYlfeS. 

Mr.  Homer  Jacobs^  overseer ;  Mr.  John  E.  Smith,  engine  driver,  and  Mr.  J.  C.  Tarn- 
plet,  timekeeper,  deserve  oretlit  for  faithful  and  efficient  services. 
Very  respectfully,  your  obedient  servant, 


Capt.  Frederic  V.  Abbot, 

Corps  of  Ungineers,  U.  S»  A. 


KkID  WlIlTFORD^ 

A»8i8t4int  Engineer, 


M5. 

IMPROVEMENT  OF  CLARK  RIVER,  SOUTH  CAROLINA. 
BEFEBENOE  TO  PAST  EEPOBTS. 

« 

For  preliminary  examination,  see  page  1109  Annual  Eei)orf  for  1887. 
For  niai>  of  river,  see  page  1204  Annual  Reiwrt  for  1890. 

ORIGINAL  CONDITIOl??. 

Tliis  creek  is  really  the  soutliern  mouth  of  LyiKjh  River.  Its  upi>er 
end  was  entirely  choked  by  a  tangled  mass  of  driftwood  and  fallen 
trees.    The  loVer  part  was  fairly  clear  of  obstructions. 

PLAN   OF  IMPROVEMENT. 

The  project  provides  for  closing  the  northern  mouth  of  Lynch  River 
and  thoroughly  snagging  Olark  Creek,  at  an  estimated  cost  of  $7,600. 

WORK  PRIOR  TO   JUNE  30,  1890. 

The  first  3  miles  fnmi  the  mouth  was  (juite  thorougldy  cleared  of  ob- 
structions for  a  width  of  40  feet  and  depth  of  3  feet  at  low  water.  The 
remaining  three-fourths  of  a  mile  was  roughly  worked  over.  The  last 
.iOO  feet  next  to  Lynch  River  being  solidly  packed  with  logs  for  the 
entire  width  of  the  stream,  a  passage  25  feet  ^vide  was  all  that  could  be 
]>rovided  with  the  money  on  hand,  and  this  was  so  shoal  that  it  could  only 
l>e  used  during  freshets.  One  thousand  and  seventy-four  obstructions, 
r4msisting  of  logs,  snags,  etc.,  were  taken  from  the  channel,  and  230 
(overhanging  trees,  etc.,  were  cut  from  the  banks.  A  survey  of  the 
creek  was  made. 

WORK  OF  THE  PAST   YEAR. 

No  work  ha«  been  done  during  the  year  as  the  (Tcek  has  remained 
high  most  of  the  time,  and  the  appropriation  is  so  small  that  it  is  neces- 
siiry  to  do  the  work  at  dead  low  water  in  order  to  derive  any  benefit 
from  it. 

REMARKS. 

With  the  balance  of  $2,261.08  on  hand  July  1,  1891,  snagging  will  be 
<*ontinued,  tlu'  worst  obstrin^tions  being  r(»moved  first.  No  fivJght  has 
passed  over  the  cn^ek  <lui'ing  the  year,  and  none  Can  be  expected  until 
the-  improvement  can  be  pushed  all  the  way  through. 

This  creek  i«  tributary  t-c»  tlie  rdUfrtion  district  of  Georgetown,  S.  0.  Georire- 
town  is  the  port  of  entry.  Amount  of  duties  collected  iu  the  calendar  year  of  l^O, 
$60.54. 
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For  this  improvement  the  following  appropriations  have  been  nuide: 

By  act  of  Congre 


Of  August  11,  1888 ^  « 

Approved  September  19,  1890 * "'-*"i!l-".'m.'!mi." %^ 

Total TTZ 

5,000 

Total  expenditures,  including  June  30, 1891,  $2,738^. 
The  following  papers  accompany  this  report: 

Report  of  Mr.  Reid  WTiitford,  aasistant  engineer. 

For  table  of  commercial  statistics  ftimished  bv  the  coUector  of  Georc^ 
town,  S.  0.,  see  this  year's  Annual  Eeport  for  Waocamaw  Biver. 

Money  statement 

July  1,  1890,  balance  unexpended «Ka? 

Amount  appropriated  by  act  approved  Septtmher  id/imV/////////////^      9^0  » 

JuneSO,  1891,  amount  expended  during  fiscal  year ^'m,^ 

July  1, 1891,  balance  unexpended Z26Lii 

{Amount  (estimated )  reqnirod  for  completion  of  existing  project  o  5iX)  00 

Anaount  that  can  be  prolitably  expended  in  fiscal  year entUng  June 30,' 1893  2  500.'  00 

Submitted  m  coniplKince  w i th  requiremenU  of  secUons  2  of  river  ^d  ' 
harbor  acts  of  18G6  and  18b7.                                                                ^^ 


RJfiPOET  OF  MR.   R*:iD  WUITFORD,  A*bli,TAOT    ENGINEER. 

Unttkd  States  Engineeb  Offzgb, 
r.^.r^    ru        .1     u  <^^<^ff^^^,  S.  a,  June  SO,  1S91. 

captain:  I  have  the  honor  to  make  the  following  report  relative  to  Clark  CreA. 
bouth  Carolina,  for  fiscal  year  ending  to-day :  ^*»^^r^  w  k^mmtk  ureeK, 

NYOKK. 

Owing  to  continuons  high  wat^r  nothing  has  been  done  under  the  aDDnmrUtioa 
of  September  19  1890.  The  amount  available  being  so  small VfaA-oAb^rTSerf 
water  for  advantageous  work  had  to  be  awaits  in  order  that  the  bSit^ulte  Xh[ 
be  obtained  for  the  least  amount  expoDded.     It  is  thought  thS  terf^^e  iiffi 

^^^^^"''T\^  ^^^"  *^^  ""''''?:  '''^^  ^^  sufficiently  fow  to  peSSt^tSS 
bank  tnmmmg  to  be  earned  rapidly  on  in  a  moat  beneficial  manner.     ™**"^  *" 


REMARKS. 

,e  creek  when  ouca  fairlv^  r^nnnA 
livin 


.  T^®  ^^^%^  when  once  fairly  opened  will  be  of  great  convenience  to  the  neonk 
Jvmg  on  Lynch  River,  of  which  Clark  Creek  is  the  best  outlet  ki^  UieGrfSTS 
^^Ic^:^.^  ^^-^^^-^  fertile,  weU-cultiva^^2.TL^ 


RECOMMENDATIONS. 


It  is  respectfully  recommended  that  the  work  of  snngering  and  olearini?  Kimlm    b 
contmued  till  an  unobstnirted  channelway  be  provMed^  S  ad^U^totti 
timber  dam  be  built  across  Lynch  River  to  kei3p  out  the  drmwMch  enteral    t 
river  from  the  Great  fedee  during  freshets.  ^"  ^ 


COMMKRCH. 


u.!^T^if  8?™«  ^firouoh  the  cre«k  at  intervals  during  the  year,  when  th« 
sufficiently  high  to  allow  timber,  raft.,  and  pole  flatf  loaded  wiTh  naval 


watei    I 
8ton»    * 
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float  over  the  los-jams  in  the  creek.    Just  how  mnoh  it  amounts  to  iio  account  could 
be  obtained;  and  no  reliable  estimate  formed. 


EMPLOYES. 

There  has  been  no  one  employed  during  the  year,  but  there  is  no  better  place  than 
this  to  say  that  Mr.  William  Alden  James,  clerk,  deserves  special  mention  for  his 
most  eflBoient  and  valuable  assistance  in  the  efforts  made  to  carry  out  your  orders 
conoeming  all  works  in  local  charge  of  this  office. 
Very  respectfully  your  obedient  servant^ 

Rbid  Whitford, 
A$9Utant  Engineer, 
Capt.  Fredkric  V.  Abbot, 
Corps  of  Engineers,  U.  S,  A. 


M6. 

IMPROVEMENT  OP  MINGO  CREEK;  SOUTH  CAROLINA. 
REFERENCE  TO  PAST  REPORTS. 

For  preliminary  examination  see  page  1106,  Annual  Beport  for  1887. 
For  map  of  river  see  page  1202,  Annual  Rex)ort  for  1890. 

ORIGINAL  CONDITION. 

The  creek  was  much  obstructed  by  snags  and  overhanging  trees,  and 
was  crossed  by  one  bridge  without  a  draw. 

PLAN  OF  IMPROVEMENT. 

The  project  provides  for  improving  the  creek  for  steamboats  fix)m  its 
mouth  to  Williams  Landing,  and  for  pole  boats  at  high  water  up  to 
the  head  of  navigation,  by  snagging  and  clearing  the  banks,  at  an  esti- 
mated cost  of  $17,000. 

WORK  PRIOR  TO  JUNE  30,  1890. 

The  creek  was  snagged  between  points  13  miles  and  no  miles  above 
the  mouth,  741  obstructions,  consisting  of  logs,  snags,  etc.,  having  been 
taken  from  the  channel,  and  3,310  overhanging  trees,  etc.,  having  been 
cut  from  the  banks.  The  parties  operating  the  Mingo  Bridge  had  put 
in  a  draw  span. 

WORK  OF  PAST  YEAR. 

The  creek  was  quite  thoroughly  cleared  by  plant  owned  and  operated 
>y  the  United  States,  for  a  width  of  40  feet  and  depth  of  4  feet  at  low 
crater,  between  joints  no  miles  and  13  miles  above  the  mouth.  The 
iverage  cost  of  removing  obstructions  from  the  channel  was  $1.08  each; 
overhanging  trees,  etc.,  removed  from  the  banks  cost  $0.27  each.  For 
Letails  of  work  done  and  commercial  statistics  reference  is  made  to  the 
•eport  of  my  assistant  engineer,  Mr.  Held  Whitford,  who  has  showed 
iiarke<l  ability  in  <lirecting  and  controlling  the  working  party,  and 
[laiutaiuing  the  elliciency  of  the  plant. 
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IMPROVEMENT  OF  8ANTEE  RIVER,  SOUTH  CAROLINA. 
REFERENCE   TO  PAST  REPORTS. 

For  description  of  river  see  page  916,  Auiiual  R4?port  for  1880.  For 
new  project  see  page  1184,  Annual  Rei>ort  for  1889.  For  map  of  river 
see  page  1186,  Annual  Report  for  1889. 

ORIGINAL  CONDITION. 

This  river  was  considerably  obstructed  at  aU  stages  of  water  by  sunken 
logs  and  snags.  Its  bar  entrAuce  was  narrow,  crooked,  and  shifting, 
with  only  about  4  feet  of  water  at  low  tide.  Four  steamers  and  a  lew 
small  vessels  were  then  running  upon  portions  of  the  river, 

PLAN  OF  IMPROVEMENT. 

The  project  of  1880  proposed  to  provide  the  river  with  a  good  outlet 
through  Mosquito  Creek  to  Winyaw  Bay,  by  deepening  and  straighten- 
ing this  creek  to  50  feet  width  and  7  feet  depth  to  secure  7-foot  naviga- 
tion in  the  river  from  its  mouth  120  miles  to  V^right  Blufi^  and  thence 
5-foot  navigation  23  miles  farther,  to  the  head  in  the  Congaree  and 
Wateree  Rivers. 

The  revised  project  of  1889  provides  for  leaving  the  Mosquito  Creek 
Canal,  which  has  been  completed  30  feet  \^ide  and  3  feet  deep,  for  a 
timber  route ;  cutting  a  new  canal  between  Estherville  and  Minim  Creek 
large  enough  for  river  steamers,  and  snagging  the  entire  river,  at  an 
estimated  cost  of  $350,000. 

WORK  PRIOR  TO  JUNE  30,  1890. 

A  passage  30  feet  wide  and  3  feet  deep  at  high  water  through  Mos- 
quito Creek  to  Winyaw  Bay  had  been  made^  the  excavation  amounted 
to  201,038  cubic  yards. 

WORK  OF  PAST  YEAR. 

A  small  amount  of  snagging  was  done  upon  the  river  proi)er  in  a 
badly  obstructed  bend  by  plant  owned  and  operated  by  the  United 
States.    The  average  cost  of  removing  obstructions  was  84  cent-s. 

Dredging  on  the  new  cut  between  Estherville  and  Minim  Creek  began 
under  contract  with  IVIr.  Louis  S.  Ehrich,  of  Georgetown,  S,  C.  After 
doing  considerable  work  he  asked  and  was  granted  permission  to  sus- 
I>end  operations  in  order  to  enable  him  to  make  some  improvements  and 
alterations  in  his  dredge.  At  the  end  of  the  year  they  were  about  com- 
pleted, and  dredging  will  soon  begin  again. 

Work  on  the  flood  gate  in  the  old  Mosquito  Creek  Canal  was  begun 
and  nearly  completed  at  the  close  of  the  fiscal  year. 

For  details  of  work  done  and  commercial  statistics  reference  is  made 
to  the  rei)ort  of  my  assistant  engineer,  Mr.  Reid  Wliitford,  who  has 
shown  marked  ability  and  zeal  in  conducting  the  work. 

REMARKS. 

No  new  transportation  lines  have  been  established  on  this  river  during 
the  year.  Parties  using  the  river  report  much  benefit  fh)m  the  work 
done  by  the  United  States. 
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With  the  balance  of  $26,890.88  on  hand  July  1, 1891,  dredging  will 
be  continued  upon  the  Estherville-Minim  Greek  route:  the  flood  gate 
will  be  completed  in  the  Mosquito  Creek  GanaL  and  some  further 
snagging  may  be  done  on  the  river  proper,  if  it  shaU  seem  to  be  required 
Ijy  the  l^t  interests  of  navigation. 

During  the  year  the  freight  x)aasing  over  this  stream  has  aggregated 
100,265  tons. 

This  river  is  tributary  to  the  coUeriion  district  of  Georgetown,  S.  0.  George- 
town is  its  port  of  entry.  Amount  of  duties  coHected  in  the  calendar  year  of  189(), 
$60.54. 

For  this  improvement  the  following  appropriations  have  been  made  : 

By  act  of  Congress — 

Approved  March  3, 1881 $22,000 

Passed  August  3, 1882 '. 20,000 

Approved  July  15,  1884 ^ 16,000 

Approved  August  5,  1886 '- 18,750 

Of  August  11, 1888 24,000 

Approved  September  19,  1890 30,000 

Total 129,750 

Total  expenditures,  including  June  30, 1891,  $102,859.12. 
The  following  papers  accompany  this  report: 

Report  of  Mr.  Reid  Whitford,  assistant  engineer. 

For  table  of  commercial  statistics  furnished  by  the  collector  of  Gex)rge: 
town,  S.  0.,  see  this  yearns  annual  report  for  Waccamaw  River. 

Money  statement. 

July  1, 1890,  balance  unexpended $5,257.66 

Amount  appropriated  by  act  approved  September  19,  1890 30, 000. 00 

35, 257. 66 
June  90,  1891,  amount  expended  during  fiscal  year 8, 366. 78 

July  1, 1891,  balance  unexpended .' 26,890.88 

July  1,  1891,  outstanding  liabilities $1,950.29 

July  1, 1891,  amount  covered  by  uncompleted  contracts 23, 821. 12 

25,771.41 

July  1, 1891,  balance  available 1,119.47 


'Amount  (estimated)  required  for  completion  of  existing  project 320, 000. 00 

Amount  that  can  be  prontably  expended  in  fiscal  year  endinflr  J  une  30, 1893  200, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Ab9Wact  of  propoMU  fwr  dredging  between  Estherville  ctnd  Minim  Creek,  South  Carolina. 

[Opened  November  2],  1880.] 


Fa 


1 

t 


Kame  of  bidder. 


Xoais  S.  Ehrich. 
P.  SanfordBoBS. 


Quantity. 


OiMejfdt, 
70,000 
70,000 


Price, 
deposited 
on  marsh. 


P«rov.yd. 
•0.374 
.45 


Date  of  conmiencing  work  and  monthly  progress,  as  required  by  specifications. 
Contract  awarded  to  Louis  S.  Ehrich,  oi  Georgetown,  S.  C,  at  the  price  stated. 
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BSPOBT  OF  MB.   BE1J>  WniTFOBD,  ASfilSTANT  BNGUnOEB. 

Unitbd  States  Enoinbeb  Officb, 

Georgetown,  S.  C,  June  SO,  1S91. 

Oaptaik:  I  have  the  honor  to  make  the  following  report  of  operationB  on  Saotee 
River,  South  Carolina,  for  fiscal  year  ending  June  So,  1891 :  • 

WORK. 

On  the  Santee  River  proper  some  snagging  and  hank  trimming  was  done  bj  one 
of  the  United  States  holsters.  It  was  done  between  points  41  and42  miles  above  the 
mouth  of  the  river,  and  amounted  to,  from  the  channel :  Logs,  133;  stumps,  7;  oordB 
uf  small  snags,  1^.    From  the  banks:  Trees  cut,  141;  cords  of  brush  cut,  2^. 

There  was  ex]»ended  on  this  work,  $241.14,  each  obstruction  costing  approximately 

Contract  was  made  with  Mr.  Louis  S.  Ehrich,  of  Georgetown,  8.  C,  to  do  tiie 
dredging  under  the  appropi^ation  of  September  19, 1890,  on  the  EstherviUe-Minim 
CreeK  Line.  Mr.  Ehnch  began  at  the  EHthervilU-  or  Winyaw  end,  excavating  a  cut 
40  feet  wide,  January  1,  1891,  as  thecoiitiaet  requir<*d.  After  removing  6,477  cubic 
yards  work  was  suspended  to  make  alttrations  and  improvements  in  his  dredge.  He 
has  about  completed  them  and  will  very  soon  recommence  excavating,  and  no  reason 
can  be  seen  why  the  work  then  can  not  go  on  expeditiously. 

Bv  the  terms  of  the  right  of  way  the  United  states  is  required  to  restore  the  rice 
land  irrigation  damaged  by  the  canal  work.  An  informal  agreement  was  enteriHl 
iuto  with  Mr.  W.  C.  Johnstone  to  restore  5,510  linear  feet  of  irrigating  canal  through 
Estherville  plantation.    To  date  he  has  completed  of  this  3,700  linear  feet. 

A  survey  and  map  were  made  of  the  line  from  Minim  Creek,  at  the  Bant«e  River, 
to  Winyaw  Bay,  and  the  canal  as  proposed  staked  off.  A  copy  of  the  map  is  here- 
with sent.  ^ 

An  agreement  was  entered  into  with  Mr.  Henry  £.  Eaddy  to  construct  a  flood  sate 
iu  Mosquito  Creek  Canal.  Mr.  Eaddy  has  the  work  well  started  and  wUl  complete 
it  at  an  early  day. 

REMARKS. 

The  snagging  was  done  on  the  Santee,where  a  place  in  the  river  was  badly  choked 
with  logs  and  fallen  timber.  High  water  prevented  further  snagging  during  the 
year.  •  •  •  One  water  gauge  was  kept  till  January  1,  1891,  and  then  discon- 
tinued. 

RECOMMENDATIONS. 

It  is  respectfully  recommended  that  no  mure  snaggiug  be  done  on  the  Santee  with 
the  present  appropriation  unless  Hpecially  roiiuested  by  the  steamboat  managers  that 
the  work  be  earned  on  as  rapidly  as  possible  on  the  uew  canal  line;  that  the  old  route 
at  Mosquito  Creek  be  put  in  somewhat  better  condition  than  it  is  now  and  so  main- 
tained tDl  at  least  the  new  route  Ih  ready  for  use  by  the  public.  This  will  probably 
require  the  expenditure  of  about  $r>,000  out  of  each  appropriation. 

COMMERCE. 

The  accompanying  statement  of  commerce  is  furnished  by  Mr.  L.  S.  Khrieh,  presi- 
dent of  the  Georgetown  Board  of  Trade. 

Mr.  Ehrich  says  that  he  takes  great  care  to  have  them  iia  correct  as  it  is  possible 
to  get  them.  He  has  given  the  Rtatisties  for  tliis  river  his  personal  attention  for 
several  years  past,  and  he  is  in  the  position,  being  engaged  m  large  cr«8S-tie  and 
lumber  business  on  the  Santee  River,  to  know  more  about  the  commerce  than  anyone 
else  in  this  place.  Tlie  total  freights  carried  show  a  decrciise  of  about  17,332  toDJS, 
but  an  increase  iu  uiuiicy  value  of  !i"577,G0(). 

There  have  been  no  new  lines  of  transportation  established,  but  the"  steamers  run- 
ning on  the  river  from  2()0  to  3(X)  tons  liurdeu  have  been  running  regularly.  Large 
([uantities  of  valuble  cypress  timber  have  come  through  the  United  States  Canal  at 
Mosquito  Creek. 

EMPLOYES. 

I  am  much  indebted  to  Mr.  H.  F.  Price,  surveyor  iind  inspector,  for  his  usual  most 
excellent,  efficient,  and  faithful  work. 

letter  from  mr.  l.  s.  ehrich,  chai r.man  georgetown  board  of  trade. 

Palmktto  Cypress  Company, 

Gcorgeioxcn,  S.  C,  May  26,  IS92. 
Dear  Sir:  Complying  with  your  request,  1  l>ej]:  to  subinit  herewith  statistics  as  t<i 
Santee  Biver.     The  piwjt  year  having  been  .i  ^otul  one  for  all  farm  products,  the  ship- 
UM'nts  show  :i  considrrnble  increase.     Thi«  will  vary  lirum  year  to  year,  and  much 
depends  upon  the  seasons. 
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I  wonld  respectfally  call  your  attention  to  increased  timlior  receipts  and  to  say 
further  that  we  have  just  arrived  at  the  point  where  the  improvemont  made  by  th'fl 
United  States  Goyemment  has  l>egnn  to  manifest  itself,  giving  facilities  to  timber 
getters  to  market  their  lo^s. 

This  section  of  country  nas  been  visited  and  inspected  during  the  past  12  months 
by  many  Western  lumber  dealers  and  land  speculators,  resulting  in  sales  of  over 
65,000  acres  of  swamp  land  along  the  liver  at  steadily  increasing  prices. 

One  Ohicftgo  firm  has  purchased  a  mill  site  at  Georgetown  and  many  thousand 
acres  on  Santee  Biver,  and  will  at  once  erect  a  large  plant. 

There  is  no  better  way  to  illustrate  the  value  of  these  cypress  swamps  than  by  tliia 
statement:  Oneloff  alone,  which  was  brought  to  Georgetown  to-day, measured  52 
inches  at  small  end,  was  62  feet  long,  contained  560  cubic  feet,  and  brought  ^50.40. 
This  log  came  through  the  Government  Cut,  and  measured  over  8  feet  at  butt  end. 
The  amount  of  available  timber,  not  only  cypress  but  yellow  pine  and  many  hard 
woods,  exist  in  such  quantities  along  Santee  Kiver  that  to  those  who  have  examined 
it  there  can  exist  no  doubt  but  what  with  the  completion  of  the  Minim  Creek 
Government  Cut,  as  recommended  by  the  U.  S.  Engineers,  and  the  success  of  the 
jetties  now  started  on  our  bar,  Georgetown  will  be  the  largest  lumber  market  on  the 
Atlantic  coast. 

A  steamer  is  now  being  built  to  ply  between  points  on  the  Santee  River  and 
Georgetown  which  will  much  facilitate  commerce  and  add  greatly  to  the  matiufac- 
tnr^  of  shingles  and  railroad  ties  along  the  river. 

For  want  of  any  other  mode  of  transportation  railroad  ties  have  up  to  this  time 

been  brought  here  in  rafts  at  great  expense  and  much  risk.    The  minority  of  logs,  as 

.shown  in  me  following  report,  nave  been  received  in  the  past  4  weeks.    TJae  Palmetto 

Cypress  Company  have  purchased  in  20  days  3,700  pieces  at  an  average  of  7^  cents 

per  onbio  foot. 

Very  respectfnllyy 

Louis  S.  Ehrich, 
Chairman  Oeorgeiown  Board  of  Trade, 

ReID  WHTrFORD, 

AgsUtant  Engineer, 


CommerciaJ  slaiistics  for  year  ending  May  tSj  1891, 


Ariiolea. 


OUTWARD. 


Quantity.  .     Value. 


Cotton,  20,000  bales.... 
Kosin,  140,000  barrels. . . 
Spirits,  25,000  barrels . . . 
Timber,  12,000  pieces. . . 

Shingles,  S.OOO.tMX) 

LumDer,  ^000,000  feet. . 

BaOroad  ties,  23,000 

Wool,  50,000  pounds 

Hides,  15,000  pounds . . . 
Seed  oats,  7,000  bushels 
JUce,  100,000  btiMhels  . . . 

Staves,  600,000 

Wood,  10,000  conls 

Game  and  fish -. 


Tom, 

5,000 

24,500 

4.687 

18,000 

1,500 

3, 3t!  J 

1,010 

25 

8 

210 

2,200 

500 

10,000 

15 


$860,000 

175,000 

850,000 

00,000 

15,000 

20,000 

6,000 

15.000 

1,500 

4.200 

150,000 

2,500 

12,000 

1,500 


Fertflizers 

Groceries,  proTislons,  etc 

Dry  goods 

Boots,  shoen,  etc 

Hardware  implements,  machiuery 


INWJLRD. 


71, 588  i      1, 063, 600 


*7,500 
•11.667 

♦4,000 
*4.000 
*1,500 


T«>tal 


•  Yalne  of  these  tons  is  nec<'s!»arilv  estimated. 
Kon.— Outward  tons  added  by  myself,  the  others  by  Mr.  Enrich. 


Very  respectfully,  your  obedient  scrvanti 


Capt.  Frbdkric  Y.  Abbot, 

Corpe  of  JSnginecrs,  U,S,A,, 


225,.000 
350,000 
225,000 
200,000 
80,000 


100,255  1   2,743,601 


Beid  Whitford, 
Aseietant  Ungineer, 


V. 
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M  8. 

IMPROVEMENT  OF  WATEREE  RIVER,  SOUTH  CAROLINA. 
KEFEBENCE  TO  PAST  SBPOKT8. 

For  preliminary  examination,  see  page  914,  Annual  Beport  for  1880. 
For  map  of  river,  see  page  1190,  Annu^  Report  for  1889. 

ORIGINAL  CONDITION. 

In  1882  this  stream  had  a  low-water  depth  of  from  3  to  4  feet  from  it« 
mouth,  68  miles,  to  Camden.  The  lower  14  miles  was  completely 
blocked  at  all  stages  of  water  by  logs,  snags,  etc.,  and  at  moderate 
stages  by  the  bridges  of  the  South  Carolina  and  the  Wilmington, 
Columbia,  and  Augusta  Railroads,  then  without  draw-spans;  thence  to 
Camden,  navigation  was  possible,  but  dangerous,  except  during  high 
water.    Its  commerce  was  practically  nothing. 

PLAN  OP  IMPROVEMENT. 

The  project  provides  for  safe  and  unobstructed  4-foot  navigation  fixr 
steamers  from  Camden  to  the  mouth  at  an  estimated  cost  of  #60,000. 

WORK  PRIOR  TO  JUNE  30,  1890. 

The  river  had  been  snagged  between  i)oints  68  miles  and  no  miles 
above  th^  mouth  since  1884,  2,768  obstructions,  consisting  of  logs, 
snags,  etc.,  having  been  taken  m)m  the  channel,  and  3,873  overhang- 
ing trees,  etc.,  having  been  cut  fit)m  the  banks.  Previous  to  June  30, 
1884,  the  records  are  not  sufficiently  detailed  to  give  exact  figures,  but 
a  very  considerable  amount  of  work  had  been  done  on  the  river. 

WOBK  OP  PAST  YEAB. 

The  river  was  quite  thoroughly  cleared,  by  plant  owned  and  operated 
by  the  United  States,  for  a  width  of  80  feet  and  depth  of  4  feet  at  low 
water  between  x)oints  no  miles  and  68  miles  above  the  mouth.  The  av- 
erage cost  of  removing  obstructions  from  the  channel  was  96  cents  each; 
overhanging  trees,  etc.,removed  from  the  banks  cost  72  cents  each.  For 
details  of  work  done  and  commercial  statistics,  reference  is  made  to  the 
appended  report  of  my  assistant  engineer,  Mr.  Reid  Whitford,  who  has 
shown  marked  ability  in  directing  and  controlling  the  working  partiea 
and  maintaining  the  eflfh-iency  of  the  plant. 

REMARKS. 

Two  steamers  have  been  running  regularly  on  this  river  during  the 
year.  Parties  using  the  river  report  much  benefit  from  the  work  done 
by  the  United  States.  The  appropriation  of  September  19, 1890,  com- 
pletes the  amount  that  this  improvement  was  estimated  to  cost.  By 
the  expenditure  of  this  sum  the  entire  portion  of  the  river  covered  by 
the  project  has  been  put  into  good  condition  for  steamboat  navigation. 
For  its  maintenance  the  snag  boat  owned  by  the  river  should  be  kept 
at  work  (continuously.  The  stream  is  well  worth  this  expense,  which 
would  amount  to  about  $6,500  a  year.  If  appropriations  are  made  every 
2  years  $13,000  could  be  advantageously  spent  in  that  period. 
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With  the  balance  of  $13,640.39  on  hand  July  1, 1891,  snagging  will 
be  continued,  the  worst  obstructions  being  removed  first. 

During  the  year  the  freight  passing  over  this  stream  has  aggregated 
1,005  tons. 

This  river  is  tributary  to  the  collection  district  of  Georgetown,  8.  C.    Georgetown 
is  its  port  of  entry.    Amount  of  duties  collected  in  the  calendar  year  of  1880,  $60.54. 

For  this  improvement  the  following  appropriations  have  been  made: 

By  act  of  Congress — ^Approved  March  3,1881 $8,000 

Passed  August  2, 1882 15,000 

Approved  July  5, 1884 5,000 

Approved  August  5, 1886 7,500 

Of  August  11, 1888 12,000 

Approved  September  19, 1890 12,500 

Total 60,000 

Total  expenditures,  including  June  30, 1891,  $46,359.61. 
The  following  papers  accompany  this  report: 

Report  of  Mr.  Reid  Whitford,  assistant  engineer. 

For  table  of  commercial  statistics  furnished  by  the  collector  of  George- 
town, 8.  C,  see  this  year's  Annual  Eeport  for  Waccamaw  Eiver. 

Money  statement. 

July  1,  1890,  balance  unexpended $7, 729. 28 

Amount  appropriated  by  act  approved  September  19, 1890 12, 500. 00 

20,229.28 
June  30,  1891,  amount  expended  during  fiscal  year 6,588.89 

July  1,  1891,  balance  unexpended '. 13, 640. 39 

July  1,  1891,  outstanding  liabilities 451. 77 

July  1, 1891,  balance  available 13,188.62 

(  Amount  that  can  be  profitabl y  expended  in  fi seal  year  ending  June  30, 1898      6, 500. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 


report  of  mr.  reid  whitford,  assistant  engineer. 

United  States  Engineer  Office, 

Georgctomi,  S.  C,  June  30^  1891, 

Captain  :  I  have  the  honor  to  make  the  following  report  of  operations  on  Wateree 
River,  South  Carolina,  for  fiscal  year  ending  June  30,  1891 : 

WORK. 

Snagging  and  clearing  banks  were  continued  by  United  States  steam  holster  and 
hired  Tabor.  The  following  obstructions  have  been  removed,  roughly  clearing  the 
banks  and  channel  to  an  approximate  width  of  80  feet  and  depth  of  *  4  feet  at  low 
water: 

From  the  channel:  Logs,  696;  stumps,  356^  large  snags,  1,361;  cords  small  snags, 
56i-.    From  the  banks :  /I  rees  cnt,  2,108 ;  cords  brush  cut,  80. 

Work  has  been  carried  on  between  points  no  miles  and  55  miles  above  month  of 
river.  Of  the  total  amount  expended  six-tenths  were  nsed  on  the  channel  and 
four-tenths  on  the  banks.    Each  obstruction  cost,  approximately,  85  cents. 

REMARKS. 

The  progr^s  of  the  work  was  greatly  delayed  by  continuous  high  ireshets  during 
the  spring  and  winter.  The  work:  so  far  accomplished  has  been  of  marked  benefit 
to  the  navigation  of  the  river,  as  the  captains  of  the  steamers  state. 

Two  water  gauges  were  kept  till  January  1,  1891,  and  then  discontiniied. 
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BF.O  >MMK!fD  ATION9. 

It  is  reflpectfully  rocommended  that  \rork  of  a  Rimilar  cliaracter  be  CAiriMl  on  tin 
a  thorongnly  cleared  ohannel  from  mouth  of  river  to  Camden  be  oomplet^Hl.  After 
thifl  has  heon  don<^.  there  will  be  required  about  t6,000  per  year  or  $12^000  from  one 
appropriation  to  the  other,  as  they  are  at  present  made  by  Congresa,  to  keep  the 
channel  open,  owing  to  the  large  (quantities  of  drift  coming  down  the  river,  kniging 
and  forminff  obstructive  jams.  lu  addition,  erosion  of  the  banks  during  freshets, 
causes  macn  of  the  standing  timber  to  fall  in. 

COMMKRCX. 

The  following  statement  was  obtained  by  Mr.  E.  C.  Easterling.  timekeeper,  who 
acting  under  orders  from  this  office,  visited  all  the  principal  shipping  and  reoeiviag 
places  along  the  river,  and  from  them  collected  the  hgnres  given. 

Statemettt 


Articlos. 


jQaantitT. 


f 


OUTWARD  FBBIGHTB. 


Cotton,  415  bales 

Cotton-seed  oil,  270  burels. 

Cotton-seed  meial 

Cotton-seed  bnlls 

Rosin,  1,000  barrels 

Bongb  rice.  10,000  bnshels  . 
Cotton  seed,  1,000  bnshels  . 


General  merobaiidise 


mWABO  FBEIOHTS. 


104 
54 

27| 

10 

175 

220 

15 


400 


Tahie. 


«S0.7S0 

3.780 

606 

25 

1.2S0 

12.500 


».210 

i2,ono 


Total 1,005» 


5L210 


Last  year  there  was  no  commerce  on  the  river,  but  during  the  present  year  the 
South  Carolina  Steamboat  Company  had  a  line  of  steamers  nmning,  of  from  250  to 
300  tons  burden,  and  they  have  been  running  quite  regularly,  and  carrying  freights 
in  apparently  paying  quantities.  The  commerce  is  fast  growing  in  importance. 
The  river  nms  through  the  most  fertile  farming  lands  in  the  State. 

EMPLOYi^S. 

Capt.  Kilbia  Morse,  overseer,  and  Mr.  £.  C.  Easterling,  timekeeper,  have  as  nsnal 
been  very  faithful  and  eflicient  in  the  discharge  of  their  duties. 
Very  respectfully,  your  obedient  servant, 

Seid  Whttpord. 
A$$Utamt  Enffime&r. 
Capt.  Frederic  V.  Abbot, 
Cof^  of  Engineer 8,  U.  S.  A. 


Mg. 

IMPROVE^fENT  OF  CONGA-REE  RIVER,  SOUTH  CAROLIKA- 
REFERENCE  TO  PAST  REPORTS. 

For  preliminary  examination  see  page  1140  Annual  BeiM)rt  for  1885. 
For  map  of  river  see  page  1194  Annual  Kex>ort  for  1889. 

ORIGINAL  CONDITION.  • 

In  1886  this  stream  had  a  low-water  depth  of  3  to  4  feet  fipom  its  month 
to  the  railroad  bridge  at  Columbia;  thence  1  foot  low-water  depth  2 
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miles  farther  to  its  head.  Navigation  of  the  lower  47  miles  was  blocked 
at  all  stages  of  water  by  the  South  Carolina  Railroad  Bridge  and  by 
sunken  logs,  snags,  and  overhanging  trees.  The  navigation  of  the  re- 
maining 2  miles  was  prevented  by  swift  eurrents  and  numerous  rock 
ledges  and  bowlders.    Its  commerce  wad  nothing. 

PLAN  OP  IMPROVEMENT. 

The  project  projwses  to  secure  a  thoroughly  cleared  4-foot  navigation 
over  the  lower  47  miles  at  all  stages,  and  a  cleared  channel  100  feet 
wide  through  the  shoals  above,  at  an  estimated  cost  of  $54,500. 

WORK  PRIOR  TO  JUNE  30,  1890. 

The  river  had  been  snagged  between  x)oints  no  miles  and  47  miles 
above  the  mouth,  1,542  obstructions,  consisting  of  logs,  snags,  etc.,  hav- 
ing been  taken  from  the  channel,  and  780  overhanging  trees,  etc.,  hav- 
ing been  taken  from  the  banks. 

WORK  OP  PAST  YEAR. 

The  river  was  quite  thoroughly  cleared  by  a  plant  owned  and  oper- 
ated by  the  United  States  for  a  width  of  80  feet  and  a  depth  of  3  feet  at 
low  water,  between  points  no  miles  and  47  miles  above  the  mouth.  The 
average  cost  of  removing  obstructions  from  the  channel  was  $1.27  each ; 
overhanging  trees,  etc.,  removed  from  the  banks  cost  48  cents  each.  For 
details  of  work  done  and  commercial  statistics  refeyence  is  made  to  the 
report  of  my  assistant  engineer,  Mr.  Eeid  Whitford,  who  has  shown 
marked  ability  in  directing  and  controlling  the  working  party  and  main- 
ing  the  eflftciency  of  the  plant. 

REMARKS. 

No  new  transi>ortation  lines  have  been  established  on  the  river  dur- 
ing the  year.  Parties  using  the  river  report  nuich  benefit  from  the  work 
done  by  the  United  States. 

With  the  balance  of  $2,575.19  on  hand  July  1, 1891,  snagging  will  be 
continued,  the  worst  obstructions  being  removed  first.  During  the  year 
the  freight  passing  over  this  stream  has  aggregated  2,401  tons. 

This  river  is  tribntary  to  the  ooUection  district  of  Georgetown,  S.  C.  Georgetown 
is  its  port  of  entry.    Amount  of  duties  coUected  in  the  calendar  year  of  1890,  $60.54. 

For  this  improvement  the  following  appropriations  have  been  made: 

By  act  of  Congress — 

Approved  Augnst  5,  1886 $7,500 

Of  August  11,  1888 7,500 

Approved  Sept^'raber  19,  1890 5,000 

Total 20,000 

Total  expenditures,  including  June  30,  1891,  817,424.81. 
The  following  paper  accompanies  this  report : 

Report  of  Mr.  Reid  Whitford,  assistant  engineer. 

For  table  of  commercial  statistics  furnished  by  the  collector  of  George- 
town, S.  0.,  see  this  year's  report  for  Waccamaw  River. 
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AloHty  statement 

Jnly  1,  1890.  bu1anr«>  nnexpended fii>^.01 

Amoant  appn>priat«d  by  lu-t  approTod  September  19, 18B0 5.  %M'.  (iO 

7.  ^i^.  *♦! 
June  30,  1891,  amount  expended  during  fiscal  yonr i,  M;1.  &' 

July  1,  1891,  balance  nnexpende d - ....       2,?''r»,  19 

July  1,  1891,  outstanding  liabilities 647-74 


July  1,  1891,  balance  ayailable 1927.4" 


1 


i Amount  (estimated)  required  for  romplftion  of  existin^^  project S4.  o«"\  c*» 
Amount  thatcan  be  prutitably  exiKMidt^l  iu  tiscid  ye^ir  ending  June  'MK 1893    25^  Ou).  OU 
Submitted  in  com]>liancv  >vith  requiitrmenta  of  aectkonadof  river 
liarbor  acts  of  18d6  and  lbb7. 


RETOKT  OF  MR.   KEID  WUITFOBD,  AASISTAKT  KNGIXKKB. 

Unitkd  States  Exgixeer  OmcK. 

Georgetown,  8.  i\,  Jmmc  .^',  l.^C^l. 

Captatn^:  I  have  the  honor  to  make  the  following  report  of  operations  on  Con> 
garee  River,  South  Carolina,  for  tiscal  year  ending  June  30,  1891 : 

WORK. 

Sna^^ing  and  clearing  banks  were  continued  by  United  States  steam  bolster  and 
hired  labor.  The  folio winpobstructionbhavf  Ufon  removed,  roughly  clearing  thi' banks 
and  channel  to  an  ap]»roxinuite  width  of  80  feet  and  depth  of  3  feet  at  low  watej*: 

From  the  channel :  l.oj^s,  74():  stamps.  180:  large  snt4<;s,  487;  small  snags,  62.  From 
the  banks:  Trees  cut.  913;  brush  cut^  58  cords. 

Work  has  been  carried  on  between  points  0  miles  and  28  miles  above  mouth  of 
river.  Of  the  total  amount  expended  eijj^ht-tenths  were  use<l  on  the  chiumel  and 
two-tenths  on  the  banks.    Each  obstruction  cost  approximately  96  cents. 

REMARKS. 

The  progress  of  the  work  was  greatly  delayed  by  continnons  high  freshets  during 
the  winter  and  spring.  The  work  so  far  done  has  been  of  marked  benefit  to  the 
navigation  of  the  river,  as  the  ea]>tains  of  the  river  steamers  state.  Two  water 
gauges  were  kept  till  January  1,  1891,  and  tlien  discontinued. 

RECOMM  ENDATIOXS. 

It  is  respectfully  recommended  that  similar  work  be  carried  on  till  a  thoroughly 
cleared  channel  be  coni]>lete<l  from  the  mouth  of  the  river  to  Granby  Lauding,  near 
Columbia;  afterward  to  maintain  the  channel  as  completed. 

COMMERCE. 

The  following  statement,  in  the  main,  was  obtained  by  Mr.  R.  6.  Dnsenbnry, 
overseer  (the  cotton,  spirits  tiir]>entine,  general  merchandise,  and  tons  added  by 
myself),  who,  acting  under  orders  from  this  office,  visited  all  the  shipping  and  r*s 
ceiving  places  along  the  river,  and  from  tliem  collected  the  figures  given : 

Statement, 


Qii.'Ujtity. 


Tidofi. 


OrXWARD  FRKKIHTS.                                                        '         I  TonM. 

Ttjt  ton,  1 00  hal e« Sfi  $5. 0««) 

Spirits  tun>«nti"«*.  -18  banvls 41  4  .*tH» 

RoHin, 8,200  barrels I  l,4;i5  ■            ll!4A» 


1,^1  I  20.840 

nrVTABD  FREIGHTS.  I 

General  merchandise 900  '  J7  000 


Total 


2,401  47,640 
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This  shows  an  inoreaBe  of  171  tons  over  last  year. 

There  is  considerable  commerce^ consisting  of  saw-logs^  shingles,  etc.,  of  which 
no  account  and  no  estimate  could  be  formed.  This  river  is  the  cit^  of  Columbia's 
water  outlet  to  tlie  ocean.  There  have  been  no  new  transportation  lines  established, 
but  a  steamer  of  greater  carrying  capacity,  200  to  300  tons,  has  been  run.  The  Con- 
garee  flows  'through  an  exceedingly  fertile  country,  and  a  large  and  important  com- 
merce will  by  proper  management  flourish  on  it. 

EMPLOT^S. 

Ur.  B.  G.  Dnsenbnry.  overseer,  and  Mr.  J.  £.  Norman,  engine  driver,  deserve 
credit  for  efficient  and  laithful  work. 


Very  respectfully,  your  obedient  servant, 


Capt.  Fbkdbbio  Y.  Abbot, 

Corps  qf  JEngineera,  U,  8.  A, 


Beid  Whitford^ 
AasUta/nt  Engineer, 


M  10. 

IMPROVEMENT  OF  HARBOR  AT  CHARLESTON,   INCLUDING  SULLIVANS 
ISLAND  AND  MOUNT  PLEASANT  SHORE,  SOUTH  CAROLINA. 

BEFERENOB  TO  PAST  REPORTS. 

For  history  of  operations  up  to  June  30, 1888,  see  page  970,  Anniial 
Beport  'for  1888.  For  modified  project,  including  estimates,  see  page 
1150,  Annual  Report  for  1889. 

ORIGINAL   CONDITION. 

There  were  four  channels  across  the  bar,  the  deepest  having  about 
12  feet  at  low  water. 

PLAN  OF  IMPROVEMENT. 

It  is  proposed  to  establish  and  maintain,  by  means  of  two  jetties^  a 
low-water  channel  of  not  less  than  21  feet  across  the  bar.  The  action 
of  the  jetties  is  to  be  assisted  by  dredging.  The  estimated  cost  of  the 
project  is  $4,380,500,  if  the  jetties  are  left  at  mean  low-water  level 
throughout.  K  brought  up  to  3  feet  above  mean  low-water  level 
throughout,  $5,334,500. 

WORK  PRIOR  TO  JUNE  30,  1890. 

The  foundations  of  both  jetties  ha<l  been  completed  out  to  the  crest 
of  the  bar.  Log  mattresses  loaded  with  stone  were  used  thnmghout 
as  foundation  and  to  some  extent  as  hearting.  Considerable  portions 
of  both  jetties  had  been  raised  to  mean  low  water. 

The  following  material  had  been  used: 


North  Jetty- 
Son  th  Jolty. 

Total. 


Stone. 


Tona.  I  Ou.ydt. 
22, 644  I  122, 335 
34,012!    148,414 


50.656 


265,749 


Mattresses. 


8q.  ydt. 
175, 155 
306,585 


481,740 
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A  plant  for  quarrying  and  dopositin*^  st<»ne  bad  been  in  part  pivv 
cured  for  work  by  hired  lalwr,  in  addition  to  tliat  by  contract. 

WORK   OF   PAST  YEAB. 

Messrs.  Grant  &  'Egnn  completed  tlunr  stone  contract  on  Febmarr 
12, 1891,  having  deposited  43,204  tons  during  the  fiscal  year.  Mr.  B. 
C.  Howell  continued  dredging  under  his  contract  till  November  S, 
1890,  removing  and  dumping  47,626  cubic  yards  l>etween  July  7  am? 
November  8,  inclusive.  On  the  latter  date  his  dredge  was  libeled  for 
debt,  and  up  to  the  close  of  the  fiscal  year  he  had  been  unable  to  r^ 
Bume  work.  On  November  18,  181M),  proposals  were  oi>ened  for  twn 
stone  contracts,  and  on  November  20,  1890,  projwsals  were  opened  f<»r 
one  dredging  contract. 

One  stone  contract  covered  work  that  could  be  executed  as  heret^v 
fore,  by  rolling  oft'  rock  by  hand  from  common  lighters,  the  other  re- 
quired the  use  of  steam  hoisting  machinery,  as  the  pile  was  to  be  brought 
originally  up  to  high-water  level,  with  as  narrow  a  crest  as  possible. 
By  this  method  of  work  the  pile  eventually  assumes,  under  the  action 
of  the  waves,  as  steep  side  slopes  as  i)ossible,  and  as  long  as  it  remains 
high  additional  contraction  of  the  water  way  over  the  jetty  is  sei^ured. 
Very  advantageous  prices  were  obtained  for  both  stone  contracts,  f  1.9i> 
a  ton,  in  place,  under  the  hand  contract;  $2.15  a  ton,  in  place,  under 
the  bolster  contract.  The.«=*e  bids  were  accepted,  and  contracts  for 
50,000  tons,  at  §1.90,  and  60,000  tons,  at  $2.15  a  ton,  were  entered  into 
on  December  2,  1890.  with  Jacob  Friday,  who  was  the  lowest  bidder 
on  both  kinds  of  work.    No  bid  for  dredging  was  received. 

The  new  stone  plant  belonging  to  the  United  States  began  work  in 
September,  1890,  that  being  the  earliest  date  at  which  the  railroad  could 
be  induced  to  put  in  a  siding  to  the  Ignited  States  quarry  at  Edgefield. 
Since  that  time  the  plant  has  been  kept  at  work,  almost  all  rock  haWng 
been  deposited  by  steam  hoisting  from  a  tloating  derrick  scow.  The 
plant  has  at  no  time  been  worked  to  more  than  about  one-third  of  its 
capacity,  as  the  amount  of  money  not  covered  by  existing  contnict^ 
was  so  small  as  to  make  it  advisable  to  limit  its  operations  to  the  lowest 
rate  consistent  with  reasonable  economy.  The  failure  of  the  JB.  C. 
Howell  contract  for  dredging,  and  the  fact  that  the  Friday  contract* 
have  not  attained  the  reciuired  rate  of  progress,  has  made  it  adyis:ible 
to  increase  the  outi)ut  by  hired  labor,  and  during  the  coming  year  the 
plant  will  be  worked  as  nearly  up  to  its  capacity  as  is  consistent  with 
its  continuous  employment  till  other  funds  are  available.  This  plant 
has  already  nearly  paid  for  itself.  Having  it  on  hand  and  at  work  a! 
the  time  contracts  were  advertised,  enabled  the  United  States  to  obt^ain 
the  lowest  prices  yet  offered  for  this  improvement,  although  the  work 
was  more  difficult  than  ever  before.  It  also  makes  it  possible  to  ke^^ 
the  rate  of  progress  much  more  perfectly  under  control,  as  the  outpn: 
of  rock  can  be  increased  at  any  time  the  contractors  may  fall  behind  iB 
their  work.  The  experience  of  9  months  shows  that,  even  at  the  very 
small  rate  at  which  this  plant  has  been  worked,  the  cost  per  ton  of  ro<k 
in  place  is  about  the  same  as  ])resent  contract  prices.  A  large  propor 
tion  of  the  expenses  would  not  be  increased  by  handling  twice  or  thrtf 
times  the  quantity  of  rock,  and  with  more  money  available  great  ecoij 
omy  could  thus  be  secured,  as  well  as  an  increased  rate  of  progress. 

The  stone  used  is  a  hard,  heavy,  and  compact  gray  granite,  the  piec€« 
varying  in  size  from  about  20  pounds  up  to  7  tons.    A  large  proportion 
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has  been  of  the  larger  sizes,  the  smaller  pieces  being  used  only  to  keep 
the  quarry  clear. 

Erperience  with  contract  dredging  at  this  locality  has  been  so  un- 
satisfactory that  permission  was  asked  and  obtained  to  build  a  pump 
dredge  to  be  operated  by  hired  labor.  At  the  close  of  the  year  this 
dredge  was  completed. 

On  the  23d  of  June  she  made  her  trial  tiip,  proceeding  for  that  pur- 
pose, to  Sandy  Hook  Bay.  Her  average  speed,  running  light,  was 
about  10  miles  an  hour.  She  was  tested  for  dredging,  both  in  sand  and 
mud,  and  threw  a  very  heavy  proportion  of  both  characters  of  material 
without  choking  her  pump  or  suction. 

The  dredge  was  built  by  Mr.  Henry  Lawrence,  of  Greenpoint,  N.  Y., 
from  designs  of  Dr.  L.  A.  Smith,  of  the  Continental  Iron  Works,  Green- 
point,  N.  Y.,  to  whose  skill  and  careful  supervision  the  perfectly  satis- 
fectory  working  of  the  dredge  is  largely  due. 

The  pumping  machinery  and  boiler  was  supplied  by  Mr.  B.  0.  Howell. 

The  whole  construction  of  the  di^edge  was  inspected  by  Capt.  B.  O. 
Patterson,  who  will  command  the  boat  He  has  attended  to  his  duties 
in  a  most  thorough  and  judicious  manner. 

The  boat  sailed  for  Charleston,  S.  C.^  on  the  30th  day  of  June. 

No  material  changes  have  occurred  m  the  condition  of  either  jetty 
during  the  year  except  such  as  are  due  to  work  in  that  period. 

The  annual  survey  has  shown  marked  deepening  over  the  entire.area 
between  the  jetties,  especially  at  the  inner  part,  where  the  deeper  wat^ 
has  uniformly  advanced  seaward.  On  the  crest  of  the  bar  the  deep- 
ening is  also  marked,  and  a  12-foot  channel  now  exists  nearly  all  the  way 
through.  It  is,  however,  as  yet  to<J  narrow  to  admit  of  safe  use  by  com- 
merce. This  is  especially  true,  as  changes  are  going  on  at  such  a  rapid 
ratt^  at  present  that  new  temporary  lumps  arc  likely  to  form  at  any  time 
or  place  from  the  material  in  motion.  Jim  Evans  Shoal  has  been 
pushed  outward  very  rapidly,  and  now  has  but  an  insignificant  area, 
with  less  than  9  feet  on  it.  In  front  of  the  jetty  opening  the  eroded 
material  has  pushed  the  15  and  18  foot  curves  seaward  somewhat,  but 
the  quantity  of  material  deposited  here  is  much  less  than  that  removed 
from  between  the  jetties.  Outside  of  the  jetties,  both  to  the  north  of 
the  ^orth  Jetty  and  to  the  south  of  the  South  Jetty  there  is  considera- 
ble shoaling,  and  this  may  account  for  some  of  the  excess  of  scour  over 
fill  in  the  channel  itself.  The  changes  in  the  jetty  channel  since  188i 
are  well  shown  by  the  comparative  charts  published  herewith. 

For  details  of  work  done,  and  a  discussion  of  the  surveys,  reference 
is  made  to  the  report  of  my  assistant  engineer,  Mr.  James  P.  Allen, 
who  has  assisted  me  most  efficiently,  both  in  the  field  and  in  the  ofjce. 

Th«  river  and  harbor  act  approved  September  19, 1890,  contains  the 
proviso  that  $5,000  of  the  Charleston  Harbor  appropriation  should  be 
spent  on  the  Mount  Pleasant  shore,  which  has  been  slowly  cutting  away 
fbr  many  years.  Up  to  the  close  of  the  fiscal  year  no  work  had  been 
done,  as  the  right  of  way  for  the  breakwater  to  protect  this  shore  had 
not,  up  to  that  time,  been  approved  by  the  Department  of  Justice. 

APPEOPRIATIONS. 

In  the  thirteen  years  which  have  elapsed  since  the  first  appropria- 
tion was  made,  funds  have  been  provided  at  an  average  rate  of  91692423 
per  year,  or  less  than  4  per  cent,  of  the  amount  of  the  least  revised 
o8timate.  It  is  evident  that  rapid  completion  of  the  work,  proper  econ- 
omy in  carrying  it  out,  and  early  benefit  therefrom  can  not  be  looked 
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for  with  a  system  of  insafficieut  appropriations.  I  most  emphatieally 
repeat  the  recommendation  wliich  has  been  made  in  each  annual  repent 
for  this  work,  tliat  annual  appropriations  of  &t>m  $500^000  to  |7oO,0(iO 
be  made  with  a  view  to  speedily  and  economically  completing  this  im- 
portant improvement. 

With  the  balance  of  $308,052.39  on  hand  on  July  1,  1891.  work  will 
continue  under  botii  of  the  Friday  contrac-ts;  dredging  an<i  stonework 
by  hired  labor  and  plant  owned  by  the  United  States  will  continue  at 
such  rates  as  to  admit  of  continuous  work  till  such  time  as  further  fiuid» 
are  provided.  A  breakwater  will  be  put  along  the  Mount  Pleasam 
shore,  for  such  distance  as  the  $5,000  will  allow. 

This  work  is  in  the  coUection  district  of  Charleston,  S.  C.  which  is  the  port  of 
entry.    Amount  of  duties  coUected  in  calendar  year  1890,  $18,356.81. 

Since  the  existing  project  of  improvement  has  been  adoi>ed  the  fol- 
lowing appropriations  have  been  made: 

By  act  of  Congress  approved — 

JnnelS,  1878 $200,000 

March  3, 187» 200,000 

June  14,  1880 170,006 

March  3,  1881 175,000 

By  act  of  Congress  passed  August  2,  1882 300,  OOD 

By  act  of  Congress  approved — 

Julys,  1884 250,000 

Augusts,  1886 187,50© 

By  act  of  Congress — 

Of  August  11, 1888 350,  OOf' 

Approved  September  19,  1890 S70,  O0i» 

Total A 2,»2,60D 

Total  expenditures  to  June  30, 1891,  $1,894,447.61,  whieh  includes  the 
cost  of  building  shore  protections  on  Sullivans  Island  and  Mount  Pleasant 
The  following  drawings  and  papers  accompany  this  report: 

Sheet  1.  Map  showing  survey  of  May,  1891. 

Sheet  2.  LongitudinsS  profiles  through  Jetty  Channel,  oonatnioted  from  meaB 
soundings. 
Sheet  3.  Comparison  of  surveys  of  1884  and  1891. 
Beport  of  Mr.  James  P.  Allen,  assistant  engineer. 
Tahle  of  commercial  statiHtics  furnished  by  the  collector  of  the  port. 
Statistical  letter  received  from  Mr.  Edward  Willis. 

Money  statement 

July  1,  1890,  balance  unexpended $233,900.33 

Amount  appropriated  by  act  approved  September  19,  1890 370, 000.  OO 

oo^eoas 

June  30, 1891,  amount  expended  during  the  fiscal  year 29^  Si7«  9 

July  1, 1891,  balance  unexpended 308, 052.39 

July  1,  1891,  outstanding  liabilities $34, 987. 12 

July  1,  1891,  amount  covered  by  uncompleted  contracts 231,937.67 

266,834.9 


July  1, 1891,  balance  available 41,127.11 


r  Amount  (estimated)  required  for  completion  of  existing  project 2, 178^  000.0 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

<      30,1893 750^000.41 

Submitted  in  compliance  with  requirements  of  sections  2  of  river 
and  harbor  acts  of  1866  and  1867. 
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AUirofii  of  propo%aU  f&r  furnishing  and  dmositing  50,000  ions  of  riprap  $Ume  on  South 

Jetty f  Charleston  J^rhor,  South  Carolina, 

[Opened  Norember  IS,  1800.]  , 


V6, 

Name  of  bidder. 

OnSonth 

Jettv  inside 

Main  Sbip 

Channel. 

Price 
per  ton. 

In  Mala 

Ship 
Channel. 

Price 
per  ton. 

On  outer 
portion. 

Price 
per  ton. 

Aggregate. 

1 

2 

Roderick  G.  Bobb 

Jwob  "Frldav r  -  - 

Tons. 
20,000 
20,000 
20,000 

$2.24 
1.00 

Tons. 
15,000 
15,000 
15,000 

$2.24 
1.90 
2.00 

Tons. 
15,000 
15,000 
15,000 

$2.24 
1.90 
2.33 

$112,000 

95,000 

104,950 

a 

Grant  it  Egan 

2.00 

Date  of  oommencing  work  and  monthly  profprees,  as  required  by  speciiicationB. 
Contract  awarded  to  Jacob  Friday  at  the  prices  stated. 


Abstract  of  proposals  for  furnishing  and  depositing  60,000  tons  of  riprap  stone  on  the  jet- 
ties, Charleston  Harhor,  South  Carolina. 

[Opened  November  18, 1890.] 


No. 


1 
2 
8 


Name  of  bidder. 


On  the 
jettiea. 


Boderiok  6.  Ross 
Grant  Sc  Egan  . . . 
Jacob  Friday 


Tons. 
60,000 
60,000 
60,000 


Prioe  per 
ton. 


$2.20 
2.71 
2.15 


Aggregate. 


$137,400 
162,600 
129,000 


Date  of  commencing  work  and  monthly  progress,  as  required  by  specifications. 
Contraot  awarded  to  Jacob  Friday  at  the  pnoe  stated. 


report  of  mr.  james  p.  allen,  assistant  engineer. 

United  States  Engineer  Office, 

CharlestoHy  S,  C,  June  SO,  1891. 

Captain:  I  have  the  honor  to  snbmit  the  following  annual  report  for  Charleston 
Harbor  for  fiscal  year  ending  June  30,  1891 : 

Work  under  the  contract  of  Grant  &  £gan  was  continued.  Twenty-four  thon- 
saud  eight  hundred  and  seventy-three  tons  of  stone  was  placed  on  the  South  Jetty, 
between  7,250  and  14,000  feet  from  the  shore  eod,  bringing  this  up  to  about  low  water 
^mth  a  widtii  of  probably  10  feet  at  mean  low  water.  Thirteen  thousand  five  hun- 
dred and  forty-one  tons  of  stone  was  deposited  in  the  Main  Ship  Channel,  being  so 
distributed  as  to  give  a  wide  base  for  future  work.  It  was  deposited  between  5,930 
and  6,700  feet  from  the  shore  end.  This  was  ftiuch  less  than  was  intended,  but  the 
stone  was  large,  and  it  was  found  impossible  to  keep  a  smooth  crest,  and  as  this  was  the 
channel  in  constant  use,  the  piling  up  of  large  stone  would  have  been  dangerous  to 
navigation.  In  consequence,  this  work  was  discontinued,  and  more  stone  was  put 
between  7,250  and  12,950  feet  irom  the  shore  end  than  was  at  first  intended  to  be 
used  under  the  Grant  &  Egan  contract.  It  was  deposited  so  as  to  reSnforce  work 
already  done  by  them.  The  stone  so  put  in  has  been  included  in  that  above  given 
as  between  7,250  feet  and  14,000.  It  was  deposited  a  little  to  the  southward  of  the 
<*enter  line  of  the  jett^.  About  1,100  feet  of  that  portion  of  the  South  Jetty  nearest 
Morris  Island  was  raised  and  reinforced,  and  an  extension  built  from  the  shore  end 
-westward,  called  the  ''  western  extension,"  which  is  317  feet  long  and  about  20  feet 
wide,  consisting  of  stone  alone.  Four  thousand  eight  hundr^  and  fifty  tons  of 
stone  were  used  in  this  place. 

The  contract  of  Grant  A  Egan  was  completed  Februarv  12, 1891. 

Tlie  stone  work  to  be  done  at  Charleston  Harbor  witn  the  appropriation  of  Sep- 
tember 19, 1890,  was  subdivided  into  two  portions,  designed  to  be  executed  undei 
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or  thrawfam  rank  frain  liclilnn  m  bnrabifiir' 
oT  tboA  eoatnkcU  ursTn  awmrdsd  In  Ur 
bc|taa  work  ant  bi*  buxl  ciantf>rl  ratinuu; 
of  the  Soiilb  .l^ltT.  AHri  drtHwilioi;  2tf  : 
to  till  rl.  under  Ibeooiatit 

nil!  I  '  tiKitv  uil  *m  Abt: 

lull"  .-a  liAWbaea  nia< ' 

nil.'    .  -tmrr-n-t,     TTti- 


«f  IB  win. 

DnrinK  tbn  last  Bw-ul  ysiu-  ■  platit  « 
r<-()tirtrH  ill  Ihp  nnnnnl  n'pnrt  fnr  l."!)" 


fl^fldd  is  l(>.ii»i»  tang.     The  Utal  (laiintjly  aFpnaTlnd  on  tb»|4 

ti«i  bv  tho  L'nitod  StotiMi  is  16,287  tuiui,  of  wtiich  IWfi  tira*  wrff  pnrrhti*-}  frnm  J«« 
FVidny. 

I>rodKiag  wucontmned  iiod<<rtti«  cruntrn  >  .     . 

boot  Froth,  wboae  Mrirnl  on  Jiiup  17,  IKBCi,  " 
uantinuod  woTking  nntil  Noveuibur  8.  iSSt>,  -, 


II  in  l.lilji  wiij  npnn  **     ~ 
icrlotlB,  Btc.    Tho  a 


HRaVKTS  AtTD  CROSS  MKOnO!4A. 


Tho  eras 
somewbat 
but  also  UiM 
aoath  Jetti«s, 
new  rouk,  whicii 
b«^iul«  nlov]!  In 
lip  Boroo  loss  of 


tKr   tb«  jetties , 

iiioBt  of  Uils  Jetty,  ev' 
Iiilvil,  lis  ue*rl}i  M  i>i' 
i>8.     Thin  wa»  «i]q;iect*"l 


tm=^ 


APPENDIX  M RKPORT  OP  CAPTAIN  ABHOT.       1473 

It  is  considered  most  economical  to  raise  the  jetty  from  time  to  Luue  on  the  center 
line,  making  a  narrow  crest,  in  order  that  the  rook  may  assume  the  steepest  slope 
possible,  under  the  action  of  the  sea.  Comparing  these  cross  sections  with  those 
taken  in  1886  no  marked  changes  are  shown  where  no  new  work  has  been  done,  and 
no  additional  scour  is  indicated  near  the  base  of  the  jetty.  The  general  cross  section 
is  shown  to  be  quite  stable  in  form.  There  seems  to  be  but  little  danger  of  settle- 
ment on  account  of  overpour  in  the  immediate  future.  On  the  North  Jetty  12  cross- 
sections  were  taken  connned  to  the  inner  6,500  feet  of  the  jetty. 

These  show  filling  in  some  parts  near  the  inner  end,  but  generallv  considerable 
Boour  is  shown  and  a  decided  trench  has  formed,  mainly  on  the  east  side  of  the  Jetty. 

SWASH  CHANNEL. 

• 

The  survey  of  the  swash  channel,  shown  on  the  charts  submitted  herewith,  was 
made  in  May,  1891.  For  this  survey  the  mean  soundings  have  been  calculated,  and 
profiles  platted,  as  in  the  last  few  years.  Considerable  scour  is  shown  in  the  area 
Detween  the  Jetties,  and  some  seaward  movement  of  the  outer  curves.  The  inner 
curves  have  moved  outward  to  a  marked  extent.  Material  removed  from  between 
the  jetties,  as  indicated  by  mean  soundings,  considerably  exceeds  the  accretion  just 
seaward  of  the  ends  of  the  jetties.  Some  of  this  excess  may  be  attributed  to  the  re- 
moval of  material  by  dredging.  Moreover  the  areas  to  the  northeast  and  southwest 
of  the  Jetties  over  which  soundings  were  taken  are  shown  by  mean  soundings  to  be 
somewhat  shoaler  than  last  year.  This  ma^  be  an  indication  that  some  of  we  sand 
moved  from  the  channel  finds  its  way  behind  the  jetties. 

A  12-foot  channel,  tolerably  straight  and  practically  along  the  dredged  cut.  is 
shown  nearly  through,  there  being  only  about  500  feet  where  the  depths  are  less 
than  12  feet. 

OTHER  SURVEYS.  , 

No  other  surveys  have  been  made  during  the  fiscal  year. 

CONDITION  OF  THE  JETTIES. 

No  settlement  or  deterioration  of  the  jetties  of  sufficient  importance  to  be  noticed 
has  occurred  during  the  year. 

SULLIVAN  I«LANI>. 

No  survey  of  the  beach  was  made,  as  it  is  known  that  no  change  of  importance  has 
taken  place. 

MORRIS  ISLAND. 

The  head  of  Morris  Island  was  surveyed  in  April,  1891.  Both  the  high-water  and 
low-water  lines  have  moved  slightly  seaward  near  the  letty.  To  the  south  of  the 
jetty  the  change  is  not  great.  From  300  feet  north  to  the  nead  of  the  island  the  high- 
water  line  has  moved  mward,  the  maximum  being  100  feet  near  the  head,  while 
the  low-wat«r  line  from  500  feet  north  of  the  jetty  Has  moved  inward  aiiao,  but  not 
so  decidedly  as  the  other. 

MOUNT  PLEASANT  SHORE. 

Steps  have  been  taken  to  secure  the  necessary  right  of  way  for  a  breakwater  to  be 
built  in  accordance  with  the  proviHion  of  the  act  of  September  19,  1890.  No 
changes  worthy  of  especial  note  in  this  report  are  known  to  haYe  occurred. 

SUPERINTENDENT  AND  INSPECTORS. 

Mr.  W.  L.  Mikell  was  charged  with  the  superintendence  of  both  the  hired 
labor  and  the  contract  work,  until  his  death  on  January  29,  1^1.  Mr.  Mikell  was  a 
faithful,  judicious,  and  thoroughly  interested  superintendent,  and  his  sickness  and 
death  were  a  severe  blow  to  the  work  and  shock  to  his  associates.  He  was  assisted, 
until  his  death,  by  his  brother,  Mr.  J,  E.  Mikell,  and  Mr.  W.  D.  GaUaird.  These 
two  gentlemen  have,  since  his  death,  had  charge,  the  first  of  all  the  contract  work 
for  depositing  stone,  and  the  second  of  the  mred-labor  work,  and  United   States 
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flant.    Both  have  been  active  and  faithful  in  the  discharge  of  their  duties.     Col. 
'.  li.  Childs  inspected  the  dredging  during  the  continuance  of  work,  with  his  usu^U 
zeal  and  efficiency. 

V^y  respectfully,  your  obedient  scrv^t, 

Jam£S  p.  Allen, 
<  A8$Utant  Engineer, 

Capt.  Fkedbric  V,  Abbot, 

Carps  of  Engineers,  U.  S,  A, 


COMMERCIAL  STATISTICS. 


Arrivals  and  clearances  of  vessels  and  commerce  at  Ch^rlesUm,  S»  C,  from  January/  1, 

1875,  to  December  SI,  1890. 


AltKIVED. 


Year. 


1875 

1876 

1877 

1878 

1879 

1880 

1881....^ 

1882 

1883 

1884 

1885 

1886 

1887 

3888 

1889 

1890 


Coastwiso. 


No.     TonB. 


504 
471 
400 
396 
383 
441 
412 
410 
345 
425 
375 
901 
927 
*924 
1330 
♦410 


382,018 
840,439 
324,919 
322.527 
386,681 
388,026 
309,732 
384,690 
277,538 
304,382 
268,477 
550,209 
656,949 
601.771 
481, 718 
600,776 


Crew. 


11,049 

10, 113 

9,885 

9,623 

10,027 

20,641 

10,377 

9,446 

7,629 

9,822 

9,637 


9,708 
13,677 


Foreign  ports. 


American  vesselB. 


No. 


38 
44 
32 
44 

39 

38 
34 
35 
26 
21 
15 
20 
30 
34 
30 
36 


Tons. 


13,144 

U,898 

13,972 

10,935 

12,505 

12,412 

0,430 

4,807 

8,002 

8,910 

2,844 

3,714 

7,074 

7,750 

6,085 

7,206 


Crew. 


826 
835 
308 
455 
810 
827 
272 
224 
157 
145 
07 
131 
190 
252 
216 
242 


Foreign  vessels. 


Total. 


No. 


108 
224 
336 
329 
249 
101 
257 
200 
239 
214 
187 
182 
127 
127 
136 
120 


Tons. 


88.879 

101,272 

105,480 

163,368 

121,503 

110, 771 

121,077 

105,047 

113.768 

134,076 

106,233 

114. 507 

67,257 

72,921 

87,101 

81. 518 


Crew. 


2,404 
2,768 
2,851 
8,067 
3,202 
2.695 
3,073 
2.648 
2,058 
3,269 
2,580 
2,646 
1,607 
1,779 
1,070 
1,828 


No.       Tons. 


740 
730 
668 
772 
668 
670 
703 
645 
610 
600 
577 
1,103 
1,084 
1,085 
496 
565 


484,041 
453,000 
444,371 
505,830 
460,659 
5U,200 
530,230 
405,144 
804,308 
442,368 
377,054 
668.403 
731,280 
682,442 
575,804 
689,490 


Crew. 


*  Of  these,  32  vessels  (tonnage,  31,035),  with  crews  nmnbering  608,  were  foreign. 
t  Of  these,  20  vessels  (tonnage,  0,440),  with  crews  numbering  546,  were  foreign. 
;  Of  these,  58  vessels  (tonnage,  55,533),  with  orews  numbering  1,110,  wore  foreign. 

CLEABED. 


14,370 
18, 216 
13,044 
14,045 
13,638 
13,563 
18,722 
12,318 
10,744 
13,286 
12,8d0 


ll,80fii 
16,745 


1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1800 


461 
431 
335 
266 
287 
296 
268 
147 
98 
212 
191 
890 
888 
*911 
t46 
t21 


328,266 
278,744 
234,420 
172.088 
188, 212 
190, 733 
187,569 
118, 699 

48,714 
116, 020 

99,658 
543,259 
610, 640 
580,4(38 
358.596 

12,863 


10,830 
9,095 
7,719 
6,801 
6,268 
6,348 
5,942 
3,600 
2,018 
4,555 
5,047 


778 
292 


57 
60 
35 
45 
34 
45 
32 
40 
27 
31 
24 
25 
28 
;iO 
25 
41 


24,670 

23,506 

22,767 

24,307 

11,282 

23,210 

9,239 

7.375 

4,560 

7,845 

5,217 

5,460 

5,837 

5,848 

5,080 

10, 161 


566 
646 
428 

470 
292 
481 
255 
273 
181 
217 
164 
165 
189 
211 
174 
318 


211 
280 
250 
898 
278 
246 
278 
263 
299 
276 
204 
201 
173 
144 
165 
166 


04,606 
103,276 
108,446 
140, 075 
149, 052 
155,768 
153,796 
158,260 
154,653 
161,588 
119,602 
126,943 
115, 218 

96,146 
112, 037 
126, 078 


2,527 
2,812 
2,910 
3,591 
3,643 
3,375 
3,464 
3,584 
3,815 
3,727 
2,836 
2,875 
2,516 
2,105 
2, 495 
2,676 


729 
721 
020 
500 
690 
687 
678 
450 
424 
519 
419 
1,116 
1,089 
1,085 
236 
228 


447,640 
405,618 
865,662 
347,860 
348,646 
360,711 
860,604 
379,324 
207,927 
2d5,453 
224,467 
675,671 
731,701 
682,462 
165,713 
140, 102 


13,912 

12,453 

11,052 

14,045 

10,203 

10,204 

0,661 

7,546 

6,014 

8,499 

8,047 


3,467 
3,286 


*0f  those,  7  vessels  (tonnage,  4,295),  with  crews  numbering  62,  were  foreign, 
t  Of  these,  4  vessels  (tonnage.  2,960),  with  crows  numbering  47,  were  foreign. 
X  Of  these,  7  vessels  (tonnage,  6,186),  with  crews  numbering  135,  were  foreign. 
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Commerce  at  Ckarleaton,  S.  C.~^Continued. 

COHHEBCK 


i 


Tear. 


Value 
of  ttzportB. 


M75 119,656,966 

1876 ,  18,068,158 

1877 1  16,917,492 

1878 21,167,676 

1879 1  18,698,126 

1880 24,989,259 

1881 1  21,927,269 

1882 19,907,099 


1883 
1884 
1885 


30,144,865 
20,888,424 
15,167,889 


1886 I  17,410,000 

1887 i  16,288,816 

1888 '  13,006.578 

1889 16,080,256 

1890 :  15,204,771 


Value 
of  importe. 


$680,848 
465,562 

161,287 
184,127 
127,961 
248,168 
728,049 
459,970 
467,648 
508,604 
688,191 
686,000 
484,068 
626,770 
664,666 
836,626 


Butifls 
ooUected. 


$80,666.00 
89,168.00 
46,848.00 
86,990.00 
24,070.00 
46,453.98 
99,066.28 
46,268.33 
48,760.69 
86,624.76 
32,741.68 
24,876w00 
80,817.00 
76,898.00 
16,728.82 
18,866.81 


T.  B.  Johnston, 

ColUctor, 


Trade  of  CfutrlestoHj  S.  C,j  from  January  1  to  December  31, 1890. 

[By  E.  Willis.] 
EXPORTS. 


Artielea. 


Upland  cotton,  from  September  1  to  May  4,  621,628  bales 

Sea  Island  cotton,  13,303  bags 

Rioe,  800,000  bushels 

Sosin,  220,000  barrels 

Turpentine,  50,000  caska 

Phosphate  rook,  crude 

Phosphate  rook,  ground 

PortQiaers,  2,750,000  sacks 

Lumber,  timber,  shineles,  railroad  ties,  75.000,000  feet.. 

Cotton  goods,  domestic,  and  yams,  62,500  iMles 

Cotton  seed,  soed-meal  cake 

Kaolin,  20, 000  casks 

Vegetables,  70,000  crates 

Strawberries,  500,000  quarts 

Potatoes ,  80, 000  barrels 

Melons  (State),  1,200  carloads 

Miscellaneous 

Total 


Quantity. 


Ton*. 

123,876 

2,300 

12,500 

30,000 

8,500 

320,000 

6,000 

275,000 

1,200,000 

12,500 

8,000 

20,000 

4,000 

500 

8,500 

50,000 

100,000 


2,077,676 


Value. 


$26,000,000 

1, 330, 000 

1,250,000 

400,000 

1,250,000 

2,500,000 

65,000 

5,000,000 

750,000 

3, 250, 000 

50,000 

360,000 

180, 000 

75,000 

350,000 

250,000 

75,000 


43,135,000 


IMPORTS. 


Bacon,  60,000.000  pounds 

Flour,  180.000  barrels 

Com,  800,000  bushels 

Hay,  50,000  bales 

Oats,  160000  bushels 

Orist  and  meal,  100,000  barrels 

Sugar,  100,000  barrels 

Mmasses,  5,000  barrels 

Salt,  12, 500  sacks 

Cotton  bagging.  Sea  Island,  50,000  y»rds. 
Bagging  anil  biu-Iaps.  4,000,000  yarils  — 

Jute  butts,  30,000  roilH 

Petroleum  and  other  oils,  35,000  barrels . 
Ice. 


Cigars,  17.500,000 ;  tobacco,  1,900,000  pounds 
Paper  ana  stationery  and  book-binding 


Groceries  and  dry  goods 
Hardwara. 


30,000 

$3,600,000 

18,000 

1,000,000 

25,000 

600,000 

5,600 

100,000 

2,500 

70,000 

10, 000 

280,000 

15,00« 

1,500,000 

1,000 

100,000 

1,250 

7,000 

50 

7,500 

2,000 

250. 000 

6,000 

•.i50,  000 

6.  (XK) 

300,000 

30,  000 

70,000 

2.  :*m 

1,100,000 

1.000 

300,000 

KK),  000 

25, 000, 000 

70,000 

2,000.000 
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Art:rLe«.  ,  QoaBtiSj.        TaIm. 


JitmAM  JUMi  ftlkoea 

r'r»wk»-ry 

I  »rn  ^  •  ^JMI  lUAiiicaM::* 

itTAl^A*- I 

\i'A'Uu: I 

*  fjr»r:ng 

TiMii;; i 

K  OTj!l 

lir:m*tooe 

Ni»rai»*  of  »oHa 

M '  I  riatrr  of  fK>ta«h 

i^UD'-.  ***-ui»  nl.  pLiater 

MAJju£d4.  turt-* 


Total... 


t 

T9*S. 

1 

1«.  XW 

«L2.   • 

i.  iMj 

j^«     nf 

2.5«» 

6aL)a 

f        7.5<x> 
1       Co.  i«^' 

1 

* 

173 
2U») 

f 
1 

14KLJi 

l.riw 

J 

14.  «lOi> 

•»  -4 

3>.  •'•>■> 

:2r-  •» 

3.  i»  •> 

2i>'  'U 

2.?»» 

»•     M 

l^wOu 

2S  •* 

2S.0UO 

7.  sot.** 

492,875 

4^r,L^ 

M  XX. 

IMPROVEMENT  OF  ASHLEY  RIVER,  5?OUTH  CAKOUXA. 
BEFERENCE  TO  PAST  &EPOBTS. 

For  preliiiiiiiar>^  examination  see  Apx>endix  S  8^  Annual  Beport  for 
1873. 

ORIGINAL  conditio:*. 

The  river  was  obstructed  by  two  sboiUs,  with  not  over  9  feet  of  water 
on  them. 

PLAN  OP  LMPKOVEMENT. 

A  dcjith  of  firom  10  to  11  feet  was  to  be  secured  by  dredging. 

WORK  PRIOR  TO  JUNE  30,   1890. 

Twenty -two  thousiind  one  hundred  and  twentj'-four  cnbic  yards  of 
material  had  been  removed,  and  the  desired  depth  had  been  obtained 
and  maintained. 

WORK  OF  PAST  TEAR. 

Ko  work  was  done.  With  the  ai)])roval  of  the  Department  the  bsd- 
ance  (88i'(>..'M)  on  liand  is  held  lor  \\w  ])n»sc'nt  to  be  exi>ended  when  nec- 
essary in  dred^in<^  at  any  point  on  the  river  which  may  shoal  to  a  le&i 
depth  at  low  Avater  than  10  or  11  feet. 

REMARKS. 

No  new  transpoi'tation  lines  liaAc  been  estabUshed  on  this  river 
duiing  the  year.  Th(».  improved  rea<hes  are  in  satisfactory  conditioB. 
The  new  bridge  near  Charleston  has  been  changed  by  its  owners  si' 
that  its  draw-span  is  waw  eorrcM^tly  loc'ated  and  fendered.  Appended 
to  this  report  is  a  stati'ment  prejKin'd  by  Mr.  E.  Willis,  of  Charleston, 
giving  the  required  freiuht  statistics.  During  the  year  the  freiglit 
passing  over  this  stream  has  aggregated  331,200  tons. 


I 
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TTiis  rivfiT  is  tributary  t^  the  rollf^«;tinn  cliHtrJct  of  rtiarlpfjtnn,  S.  C  Charleston 
18  its  port  of  entry.  Amount  of  dnticfi  collt'cted  in  tho  calendar  vcai*  of  181X), 
$18,356.81. 

'  For  this  improvement  the  following  appropriations  have  been  made: 

By  act  of  Congress  approved — 

JiineU,  1880 $1,000 

March  3,  1881 1,500 

Julys,  1884 2,000 

August  5,  1886 1,000 

Total 5,500 

Total  expenditures  to  June  ao,  1891,  ^4,673.60. 
The  following  papers  accompany  this  report: 

Statistical  letter  of  Mr.  Edward  Willis,  of  Charleston,  S.  C. 

Money  statement. 

July  1,  1890,  balance  unexpended $846.00 

June  30, 1891,  amount  expended  during  fiscal  year 19. 66 

July  1, 1891,  balance  unexpended 826. 34 


dnmnerce  of  ABkley  River,  South  Carolina, 
[Furnished  by  Mr.  B.  Wfllis.] 


Articles. 


Phosphate  rock 

Sulpnur,  k&iiiit,  blood,  potash,  cotton-seed  meal,  tankage,  etc. . 

Timber,  lumber,  shingles,  cross-ties,  hoop  poles 

MlsGeUaaeou  s ■ 


1888. 


$1,045,000 

750,000 

30,000 

25,000 


1,850,000 


1889. 


$1,200,000 

800,000 

35,000 

30,000 


2,065,000 


1890. 


$1,600,000 

900,000 

40,000 

40,000 


2,580,000 


Charleston,  S.  C,  May  8, 1891, 


£.  Willis. 


M    12. 

IMPEOVEMENT  OF  WAPPOO  CUT,  SOUTH  CAROLINA. 
BEFEBENCE   TO  PAST  REPORTS. 

For  original  project  see  page  1073,  Annual  Eeport  for  1881, 
xnodifled  project  see  page  1196,  Annual  Eeport  for  1889, 

ORIGINAL  CONDITION. 


For 


Wappoo  Cut  was  a  narrow,  crooked  tidal  stream,  with  but  little 
depth,  connecting  Ashley  and  Stono  rivers. 


PLAN  OF  IMPROVEMENT. 


The  project  provides  for  securing  a  sufficiently  straight  and  continn* 
txs  channel  60  feet  wide  between  low- water  lines  and  6  feet  deep  at 
low  water  from  Ashley  to  Stono  rivers.    The  bulk  of  the  work  is  dredg- 
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ing.  To  maiutaiii  the  chaiuiel  two  traiuing  walls  at  Stono  entrance 
aod  three  closing  dams  are  to  be  made  and  some  bank  protection  done. 
The  estimated  cost  is  $88^000. 

WORK  PBIOB  TO  JUNE  30,  1890. 

One  hundred  and  thirty-seven  thousand  one  hondred  and  ninety-fivB 
cubic  yards  of  dredging  had  been  done.  A  number  of  snags,  stamps, 
and  overhanging  trees  had  been  removed,  and  a  bulkhead  had  been 
built  across  the  mouth  of  Pompey  Cut.  The  south  side  of  Elliott  Cnt 
had  been  revetted  with  stone  for  a  length  of  1,300  feet. 

WOBK  OP  PAST  TEAB. 

Elliott  Cut  has  been  snagged.  A  new  cut  just  east  of  Elliott  Cut  has 
been  completed.  Hiis  work  was  done  under  contract  with  Mr.  Thomas 
Young,  of  Charleston,  S.  C. 

BEMA BKS . 

TSo  new  tran8x>ortation  lines  have  been  established  through  this  cut 
during  the  year.  Parties  using  the  river  report  much  benefit  from  the 
new  cut  made  by  the  United  States.  The  location  of  all  work  done  on 
this  improvement  is  shown  on  the  accompanjdng  map.  For  details  oi 
work  done  reference  is  made  to  the  report  of  my  assistant  engineer,  Mr. 
James  P.  Allen,  who  has  shown  during  the  year  his  usual  efficiencv  and 
skill.  With  the  balance  of  $2,586.23  on  hand  July  1, 1891,  a  dam  wiU 
be  built  across  the  old  slough  to  the  south  of  the  new  cut,  and  the  banks 
of  Elliott  Cut  will  be  revetted  as  far  as  the  funds  will  allow  in  accord- 
ance with  the  revised  project. 

This  work  is  in  the  coUection  district  of  Charletsoii;  S.  C,  which  is  the  port  of 
entry.    Amount  of  duties  coUected  in  the  calendar  year  of  1890,  $18,356.81. 

The  following  appropriations  have  been  made  for  this  improvement: 

By  act  of  Congress — 

Approved  March  3, 1881 $10,000 

Passed  August  2,  1882 10,000 

Approved  July  5,  1884 3,000 

Approved  August  5,  1886 5, 000 

Of  August  11,  1888 5,000 

Approved  September  19,  18iH) 10,000 

Total 43,000 

Total  expenditures  to  June  ao,  1891,  *40,113.77. 
The  following  papers  accompany  this  report: 

Report  of  Mr.  James  P.  Allen,  assistant  engineer. 
Map  of  improved  portion  of  Wappoo  Cut, 

Money  statement 

July  1,  1890,  halance  unexx>euded $1,646L00 

Amount  appropriated  by  act  approved  September  19, 1890 10, 000. 0^ 

11,646.00 
June  30, 1891,  amount  expended  during  fiscal  year 9, 059.  TT 

July  1,  1891,  balance  unexpended 2, 586.3 

I 

I  Submitted  in  compliance  with  requirements 
I.    oarbor  acts  of  1866  and  1867. 


«lifii 
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ct  of  proposalft  far  dredging  inJVaijpoo  Cuty  South  Caroliymy  ox>cncd  yovtmher  31^  IStH), 


Name  of  bidder. 


SonfordBoBM. 
lomas  Yoimg  . 


Ou.yd$. 
40,000 
40,000 


Price 

dredged  and 

dumped. 


Per  eu.  yd. 

90.25 

.24 


)  of  commencing  work  and  monthly  progress  as  required  by  specifications, 
tract  awarded  to  Thomas  Yonng,  of  Charleston,  S.  C.,  at  the  price  stated. 


repout.  of  mr.  .ja.mks  v.  allkx,  a8sista^t  engineer. 

United  States  Engineer  Office, 
i  Clutrlesion,  S.  C,  June  SO,  1891, 

•tain  :  I  have  the  honor  to  submit  the  following  annual  reiwrt  for  Wapi)oo  Cut, 

t Carolina, 
reen  October  7  and  October  15,  1890,  4  trees  were  cut  and  8  cords  of  brush,  \ 
j)ad  13  stumps  were  removed,  mainly  from  the  north  bank  of  Elliott's  Cut,  the 
ir  belonging  to  Charleston  Harbor,  South  Carolina,  being  used  for  the  purpose 
rtime  when  she  could  be  spared  from  work  on  the  jetties. 
I  work  was  done  under  the  supervision  of  Mr.  W.  L.  Mikell.  The  brush,  logs, 
tamps  removed  were  put  across  an  arm  to  the  north,  which  was  to  have  been 
1^  thus  forming  a  partial  dam  that  may  serve  every  practical  purpose.  The 
hil  of  the  above  obstructions  was  effected  at  a  cost  of  about  $8  each,  which 
Oargo  when  the  smallness  of  their  number  is  considered^  These  obstructions 
fcriouwly  annoyed  vessels  using  the  cut,  and  complaint  had  been  made  by  those 
fcted. 

[January  6,  1891,  work  of  dredging  was  begun  under  the  contract  of  Mr. 
las  Young.  This  was  continued  with  some  interruptions  until  May  5,  1891,  at 
I  time  it  wjis  completed.  The  total  number  of  cubic  yards  removed  was 
I.  The  work  was  limited  to  making  a  new  cut  through  the  marsh  from  Pom* 
lilt  eastward,  and  deepening  the  two  entrances  of  this  cut. 
I  contract  price  for  this  dredging  was  24  cents  per  cubic  yard.  The  total  cost 
B  work  for  the  fiscal  yt»ar  was  about  $9,0(X). 

1^  dredging  was  inspected  by  Mr.  Arthur  Pinckney,  who  has  been  faithful  in 
jjLauce  upon  his  duties. 

IJBry  thorough  stadia  survey  of  the  improved  portion  was  made  in  April  and 
•1891,  covering  the  part  dredged.     A  copy  of  the  map  is  herewith  submitted. 

sd  channel  over  6  feet  in  depth  is  shown  throughout,  using  the  New  Mai'sb 

ftCKcept  just  west  of  the  Marsh  Cut  of  1883,  where  there  is  au  evident  tendc^icy  to 

Ung. 
Very  respectfully,  your  obedient  servant, 

James  P.  Allen, 

I  Astfisiant  Kngiuter, 

fpt.  Frederic  V.  Abbot, 

1  Corps  of  Engineerttj  U,  S»  A, 


COMMERCIAL  STATISTICS  OF  WAPI'OO   CUT,   SOUTH   CAROLINA. 


18.H8. 


1889. 


Quantity.        Value.     I  Quantity. 


Value. 


kliate  rock tons . . 

id  cotton bacs. . 

bnshelB.. 

iblea crates. . 

[zers tons . . 

^  ir  and  timber . . .  feet . . 
||lesand  other  iU'ticlea.. 

Total,  tons  and  value. . 


60,000 

6,000 

150,  (HH) 

120. 000 

2, 000 

20,  000, 000 


I 


<CMK),  000 
.'J60,  (XK) 
150,  000 
240,  000 
30,  000 
160,000 


7n,  000 

:»,  500 

155,  000 

110,  000 

3,000 

25,  OOiJ,  (MK) 


$450,000 

;wo,  000 

155,000 
220.000 

45,000 
200,000 

20,000 


190,000 


1,  240, 000 


220, 000 


1, 410, 000 


1890. 


Quantity. 


70.000 

10,000 

250, 000 

80,000 

2  50t> 

22,  30o!  1)00 


240, 000 


Value. 


$475,000 
750,000 
262,500 
125,  (KM) 

40,  (KM) 
190,  IMM) 

25. 000 


1.  867,  500 


IbaRLESTON,  S.  C,  May  8, 1891, 


E.  WiLUS. 
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M13. 

IMPROVEMENT  OF  EDISTO  RIVER,  SOUTH  CAROLINA. 

REFERENCE  TO  PAST  REPORTS. 

For  preliminary  examination,  see  pap:e  1140,  Annual  Beport  for  18SL 
For  modified  project,  see  page  1168,  Annual  Report  for  1889. 

ORIGINAL.  CONDITION. 

The  river  was  choked  with  snags  and  had  many  half-formed  natural 
cnt-offs. 

PLAN  OF  IMPROVEMENT. 

The  project  provides  for  snagging,  etc.,  to  give  easy  navigation  for 
rafts  and  ilat-boats  from  Guignaixl's  Landing  to  the  mouth  of  the  rivw, 
a  distance  of  about  260  miles,  at  an  estimate  cost  of  $33,385. 

WORK  PRIOR  TO  JUNE  30,  1890. 

The  river  had  been  snagged  between  points  227  miles  and  no  miles 
above  the  mouth,  23,226  logs,  snags,  and  overhanging  trees,  etc.,  hav- 
ing been  removed  from  the  channel  and  bonks.  Numerous  outlets  into 
the  swamps  had  b^en  closed,  and  one  large  natural  cut-off  had  been 
opened  and  made  the  main  channel  of  the  river. 

WORK  OP  PAST  TEAR. 

The  river  and  harbor  act  of  September  19, 1890,  in  providing  for  this 
improvement,  contains  a  requirement  that  the  money  appropriat^ed 
should  be  spent  in  e^iual  portions  in  the  Korth  and  South  Forks.  In 
accordance  therewith  work  was  commenced  near  Orangeburg  on  the 
North  Fork  and  at  Ilolman's  Bridge  on  the  South  Fork,  and  no  work 
was  done  on  the  main  river  below  the  *' forks."  The  original  project  did 
not  provide  for  any  work  on  the  North  Fork  of  the  EcUsto  River,  and, 
therefore,  the  $2,500  provided  for  such  work  should  not  be  charged 
against  the  original  estimated  cost  of  this  improvement. 

The  North  Fork  was  roughly  cleared  for  raft  navigation  by  plant 
owned  and  operated  by  the  United  States  for  width  of  60  feet  and 
depth  of  18  inches  at  low  water,  between  Orangeburg  Bridge  and  8 
miles  below. 

The  South  Fork  was  quite  thoroughly  cleared  by  plant  owned  and 
operated  by  the  United  States  for  width  of  60  feet  and  depth  of  IS 
inches  at  low  water,  between  Holman's  Bridge  and  New  Bridge. 

The  average  cost  of  removing  obstnictions  was  about  66  cents  each. 
For  details  of  work  done  and  commercial  statistics,  reference  is  made 
to  the  report  of  my  assistant  engineer,  Mr.  James  P.  Allen,  who  has 
shown  his  usual  zeal  and  ability. 

REMARKS. 

No  new  transportation  lines  have  been  established  on  this  river  dur- 
ing the  year.  With  the  balance  of  $4,193.25  on  hand  July  1, 1891, 
snagging  will  be  continued  on  both  forks,  the  worst  obstructions  bein^ 
removed  first. 


APPENDi:^  M BEPORT  OF  CAPTAIN  ABBOT.      1481 

During  the  year  the  freight  passing  over  this  stream  has  aggregated 
126,080  tons. 

This  river  ifl  tributary' to  the  collection  district  of  Charleston^  S.  C.  Charleston 
on  the  north  and  Beanfort  on  the  south  are  the  nearest  ports  of  entry.  Duties  on 
imports  collected  in  the  calendar  year  1890,  at  the  custom-house  at  Charleston, 
$18,356.81;  at  Beaufort,  S.  C,  nothing. 

For  this  improvement  the  following  appropriations  have  been  made: 

By  act  of  Congress — 

Passed  Augnst2,  1882 $8,000 

Approved  July  5,  1884 5,000 

Approved  August  5,  1886 3, 000 

OfAugqstll,  1888 5,000 

Approved  September  19,  1890 5,000 

Total 26,000 

Total  expenditures,  inchidiiig  June  30, 1801,  $21,806.75. 
The  following  paper  accompanies  this  report: 

Report  of  Mr.  James  P.  Allen,  assistant  engineer. 

For  table  of  commercial  statistics,  furnished  by  the  collector  of 
Charleston,  S.  C,  see  this  year's  annual  rei)ort  for  Oharleston  Harbor. 
For  table  of  commercial  statistics  furnished  by  the  collector  of  Beau- 
fort, S.  C,  see  this  year's  annual  report  for  Salkahatchie  Biver. 

Money  statement 

July  1, 1890,  balance  unexpended $336.50 

Amount  appropriated  by  act  approved  September  19, 1890 5, 000. 00 

5,336.50 
June  30, 1891,  amount  expended  during  fiscal  year 1,143.25 

July  1, 1891,  balance  unexpended 4,193.25 

July  1, 1891,  outstanding  liabilities 1,014.63 

•  ■ 

July  1, 1891,  balance  available 3,178.62 

{Amount  (estimated)  required  for  completion  of  existing  prmect 7, 385. 00 

Amount  that  can  be  prontably  expended  in  fiscal  year  ending  June  30, 1893  7, 385. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


RBPORT  OF  MB.  JAMES  P.  ALLEK,  ASSISTANT  XNGINiqpR, 

UNTTEn  States  Enoineer  Office, 

Charleston,  S.  C,  June  SO,  1891, 

Captain  :  I  have  the  honor  to  submit  the  following  annual  rei>oTt  for  Edisto  Biver, 
South  Carolina: 

In  July,  1890,  35  stumps  were  removed  at  Taff  Rumph  Suck,  completing  the  im- 
provement at  tnis  point  at  least  for  the  present.  These  stumps  were  removed  by  the 
use  of  dynamite  at  a  cost  of  $4.52  each.  These  stumps  were  all  al  some  distance 
from  the  shore  and  were  in  a  very  strong  current.  Nothing  was  done  on  this  river 
between  July,  1890,  and  May,  1891.  Work  was  deferred  in  order  to  secure  as  long  a 
period  of  low  water  as  possible.  On  May  15  operations  began  at  Holman's  Bridge, 
on  the  South  Fork,  and  at  Orangeburg  Bridge,  on  the  North  Fork,  in  accordance 
with  the  provisions  of  the  last  river  and  harbor  act,  which  make  it  obligatory  that 
iUi  equal  amount  be  spent  on  each  of  these. 

Contrary  to  expectations  the  season  proved  to  be  wet,  and  the  party  on  the  North 
Fork  had  to  suspend  operations  on  May  29. 

Work  was  resumed  on  this  fork  on  June  17. 

The  following  work  has  been  done  on  this  fork :  Five  hundred  and  eleven  trees 
and  92J  cords  of  brush  were  cut  from  the  banks,  and  314  logs,  128  stumps,  224  largo 
SDAgs,  and  17^  cords  of  small  snags  wore  removed  from  the  channel  covering  8  miles 


14c^2      RKK^RT   OF   TTIE    CUIKF   OF   ENGIXEER5J,  V.  S.  ARMY. 

in  lonj^th  of  river  liotwrni  Or;injr»*^»»irp  and  ihe  jnm'tion  of  tbe  \f»rili  ami  S<»uili 
Forks.  'ITie  chninir!  whirli  it  is  drsi^niMl  to  Hccure  will  bo  H()  feet  wide  and  IS  jnthrs 
deep  at  low  water.     Tho  avei  aj^e  cost  c^f  obstrnctions  removed  was  66  cents. 

On  the  South  Fork  4^5  trees  and  155  ec»rds  of  brush  were  cut  from  the  banks,  and 
325  logs,  345  stumps,  628  large  8na^8,  and  47  cords  of  small  snaj^s  w^ere  removed 
from  the  channel,  which  will  be  60  feet  wide  and  18  inches  deep  at  low  water.  Two 
sucks  were  barricaded.  The  averajje  cost  of  obstructions  removed,  60  cents.  The 
barricades  cost  $5  each.  This  work  was  done  between  Holman  Bridge  and  the  new 
bridge. 

Inclosed  is  a  statement  of  the  busings  of  the  whole  river,  which  has  been  prepared 
by  Mr.  J.  D.  Ackerman.  There  is  »ome  traftic  passing  down  the  North  Fork  as  fiir 
as  Orangeburg,  S.  C,  where  it  is  shipped  by  rail.  This  does  not  show  on  the  state- 
ment, as  complete  statistics  could  not  l>e  obtained. 

Mr.  J.  D.  Ackerman  has  superintended  the  work  on  the  North  Fork,  and  Mr. 
B.  it.  Willis  that  on  the  South  Fork.  They  have  both  been  active  and  efficient  in 
the  discharge  of  their  duty. 

Very  respectfully,  your  obedient  servant, 

James  P.  Allkx. 

Aisistant  Engineer, 

Capt.  Fbsderic  Y.  Abbot, 

Corps  of  Engineers,  U.  5.  A, 


COMMKRCIAL  STATISTICS. 

Orangeburg,  S.  C,  June  1, 1892. 

I  beg  leave  herewith  to  send  vou  the  following  report  of  commerce  on  the  Edisto 
River  for  the  year  1890 : 

Sawed  lumber,  35,000,000  feet,  B.  M $280,000.00 

Hewn  timber,  17,000,000  feet 102,000.00 

Round  timber,  1,500.000  linear  feet 75,000.00 

Cross  ties,  2,500,000  feet 200,000.00 

Cord  wood 8,000.00 

Rice,  128,796  bushels 154,555.20 

Naval  stores,  900  barrels 3,600.00 

823, 155. 30 

Tonnage,  126,080  tuns,  including  121,000  tons  of  timber,  etc. 
RcKpectfulIy  submitted. 


Your  obedient  servant, 
Capt.  F.  V.  Abbot,  U.  S.  A, 


J.  D.  Ackerman. 


M  14. 
IMPROVEMENT  OK  SALKAHATCHIE  RIVER,  SOT'TH  CAROTJNA. 

REFERENCE  TO  PAST  REPORTS. 

For  preliiniiKiry  exainiiiiitioii,  sec  page  1144,  Animal  KeiK»rt  for  1881. 

ORICrlNAL  CONDITION. 

The  liver  was  choked  with  logs  and  snags,  and  in  some  plaees  was 
di\^dedinto  small  branches  by  numerous  low-lying  islands. 

PLAN  OF  IMPROVEMJCNT. 

The  project  provides  for  clearing  the  channel  for  rafts  and  flat-boatii 
from  a  point  5  miles  above  Toby's  Bluff  to  Hickory  Hill,  46  milen  above 
the  river  mouth,  a  total  length  of  77  miles,  at  an  estimated  co.st  of 
*18,000. 
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WOEK  PRICE  TO  JUNE  30,  1800. 

The  river  liad  been  snagged  between  points  46  miles  and  123  miles 
above  the  mouth,  12,631  logs,  snags,  overhanging  trees,  etc.,  having 
been  removed  from  the  channel  and  banks.  Over  171  outlets  into  the 
swamp  were  closed;  a  dam  was  built  to  remove  a  local  shoal;  one  natu- 
ral cutoff  wa«  widened  and  made  tl^  main  channel  of  the  river,  and 
one  bad  cutoff  was  closed. 

WORK  OF  PAST  YEAR. 

The  river  was  quite  thoroughly  snagged  by  plant  owned  and  operated 
by  the  United  States  for  a  width  of  20  feet  and  depth  of  18  inches  at 
low  water,  between  points  4  miles  above  Toby  Bluff  and  the  public 
landing  below  the  Charleston  and  Savannah  Railroad  Bridge.  Consid- 
erable other  work  was  done  on  the  river. 

For  details  of  work  done  and  commercial  statistics  reference  is  made 
to  the  report- of  my  assistant  engineer,  Mr.  James  P.  Allen,  who  has 
shown  his  usual  zeal  and  ability. 

EEMAEKS. 

"No  new  transportation  lines  have  been  estalished  on  the  river  during 
the  year.  With  the  balance  of  $4,524.80  on  hand  July  1, 1891,  snag- 
ging will  be  continued,  the  worst  obstructions  being  removed  first. 

As  the  appropriation  of  September  19, 1890,  completes  the  estimated 
cost  for  this  improvement  a  considerable  balance  wiU  be  held  in  hand 
to  maintain  the  river  in  a  navigable  condition  in  the  future.  During 
the  year  the  freights  passing  over  this  stream  have  aggregated  13,0()0 
tons. 

This  river  is  tributary  to  the  coUectioii  district  of  Charleston,  S.  C.  Beaufort  is 
the  uearest  port  of  entry.  Duties  on  imports  coUected  at  the  custom-house  at  Beau- 
fort, S.  C,  in  1890,  nothing. 

For  this  improvement  the  following  appropriations  have  been  made: 

By  act  of  Congress  passed  August  2,  1882 $5,000 

Approved  July  5,  1884 3,000 

Approved  August  5,  1886 2,000 

Of  August  11,  1888 3.000 

Approved  September  19,  1890 5,000 

Total 18,000 

Total  expenditures,  including  June  30, 1891,  $13,475.20. 
The  following  papers  accompany  this  report : 

Report  of  Mr.  James  P.  Allen,  assistant  engineer. 

Table  of  commercial  statistics  furnished  by  the  coUector  of  Beaufort,  S.  C. 

Money  statement 

July  1, 1890,  balance  unexpended $245, 15 

Amount  appropriated  by  act  approved  September  19,  1890 5, 000. 00 

5, 245. 15 
June  30,  1891,  amount  expended  during  fiscal  year 720. 35 

July  1, 1891,  balance  unexpended 4, 524. 80 

July  1,  1891,  outstanding  liabilities 5. 60 

July  1,1891,  balance  available 4,519.20 
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n>roi:i  op  mk.  jami  >  r.   M.i.r  \,  \*'H^t\ni  fvcjinffk. 

Umtkd  State-s  Exginkkr  Office^ 

Charleston  J  6.  C\,  June  30,  1891. 

CxPTArv:  I  have  the  honor  to  siibmit  the  following  report  for  Salkahatchie  Eiver, 
South  Carolina,  daring  the  fiscal  year  ending  t-o-<i.iy : 

Nothing  wa«  done  npon  this  river  until  May  1,  1?<91.  at  which  time  operations  be- 
ffan  np(»n  the  lower  portion.  The  work  haa  l)een  dintribnted  between  4  miles  above 
Toby's  BlniJ'  and  the  Charleston  and  ^^:^annah  Railroad  Bridge.  The  following  hi4« 
been  done:  8ixty-Hix  trees  and  10^  coral  of  brush  were  cut  from  the  banks,  and  Xi 
logs.  28  stumps,  22  large  snags  and  34  cord^  of  small  snags  were  removed  from  the 
channel.  Two  outlets  which  had  been  previously  stopped  were  repaired.  Five 
stoppages  had  additional  work  done  on  them,  three  sand  points  were  dug  off.  some 
work  was  done  on  the  sand  bar  at  Qninney's  Landing,  a  new  run  was  opened  around 
ft  sand  bar  just  below  Toby's  Bluif,  some  weeds  were  dug  out  to  increase  the  depth 
of  the  channel. 

The  work  on  this  river  was  practically  extended  over  the  whole  of  the  improved 
portion,  and  consisted  of  removing  newly  fallen  trees,  and  general  repairs.  It  is 
diflicult  to  give  the  exact  cost  of  the  removal  of  each  obstruction.  The  total  exp<>n- 
ditures  for  the  work  was  $725.75,  which  distributed  among  the  total  number  would 
show  an  average  cost  of  about  $4. 

The  work  has  been  superintended  by  Mr.  W.  D.  Nile*,  overseer.  He  has  done  good 
and  faithful  work.  • 

Very  respectfully,  your  obedient  servant, 

James  P.  Allex, 
A99i9tant  Engineer* 

Capt.  Frederic  V.  Abbot, 

Corp9  of  Engineer 8 y  17.  S,  A, 


COMMERCIAL  STATISTICS. 

Salkahatchie  KrvER,  South  Carouna,  June  S,  1891, 

Dear  Sir:  I  hereby  comply  with  your  request  of  April  17,  1891,  and  submit  the 
following  report  of  the  commerce  passing  over  the  Sallcahatchie  River,  South  Caro- 
lina, for  the  year  1890.  The  rice  herein  reported  was  shipped  over  that  part  of  the 
river  kno\vn  as  Combahee: 

Rice,  200,000  bushels $250,000 

Lumber,  3,000,000  feet,  B.  M 27,0(K) 

Spirits  turpentine,  450  casks 8,100 

Rosin,  4,500  barrels 8,750 

General  merchandise,  etc 5,000 

Total 296,850 

The  tonnage  of  the  above  is  about  13,000  tons. 

Yours  respectfully, 

W.  D.  Nbles. 
Capt.  F.  V.  Abbot, 

CorpB  of  Engineers  J  JJ.  S.  A, 

Arrival  and  clearances  of  vessels  and  commerce  at  Beaufort,  8.  Cjfrom  January  i,  1888, 

to  December  31,  1890. 

ARRIVED. 


Cnaaficiaa 

. 

Foreign  ports. 

t 

Total. 

Tear. 

Amcric-an  vessels. 

Foreign  vesaela. 

No.  !     Tons. 

Crew. 

No. 

Tons. 

1,093 
1,461 
2,987 

Crew. 

No. 

Tons. 

Crew. 

No. 

Tons. 

Crew. 

1888.... 

1KH9 

1890.... 

103 
98 
43 

121,  207 

128,  SU 

49, 173 

2,630 

2,  728 

927 

3 
2 

7 

26 
19 
75 

30 

58 
52 

21,785 
54,464 
48,656 

422 

1,096 

»72 

138 
158 
102 

144,085 
2:iO.  193 
100, 816 

3,078 
3,853 
1,974 

CLEARED. 


1888... 
1889... 
1890... 


57 
57 
12 


63,287  ; 

73,744  , 

6,436 


1,566 

1, 872 

127 


3 

"i 


1,465 

"  ioi 


33 


78 
98 
88 


85,  523 
99,  89K 
94,285 


1,561 
1,9^14 

1,828 


138 
loo 
101 


150.275 
173,642 
100, 822 


3,160 
3.816 
1.960 
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Camrneroe, 


Year. 


1888 
1889 
1880 


Yalne  of  ex- 
ports. 


$8o0,393.00 
1,083,085,00 
1,040,197.00 


Value  of  im- 
ports. 


$65,645,36 
24,^6.00 
41, 005. 00 


Dutiee  col- 
lected. 


$17.00 
160.00 


BoBBBT  Smalls, 

CoUeoUtr, 


M  15. 

'  IMPROVEMENT  OF  BEAUFORT  RIVER,  SOUTH  CAROLINA. 

BKFEEENCE  TO  PAST  REPOETS. 

For  prelimgiary  examination  see  page  1235,  Annual  Beport  for  1890. 

OBiaiNAL  CONDITION. 

There*  was  a  thoroughly  good  7-foot  channel  between  the  town  of 
Beaufort  and  Coosaw  Eiver,  except  at  a  point  called  Brickyard,  near  Coo- 
saw  mouth.  The  least  depth  here  was  about  4  feet  at  low  water,  and 
the  channel  when  deep  enough  was  too  narrow. 

PLAN  OP  IMPROVEMENT. 

It  is  proposed  to  deepen  and  widen  the  channel  by  dredging  suffi- 
ciently to  give  a  continuously  wide  7-foot  channel  at  low  water  all  the 
way  through.    The  estimated  cost  is  $25,000. 

WORK  PRIOR  TO  JUNE  30,  1890. 

No  work  had  been  done  by  the  United  States. 

WORK  OF  PAST  YEAR. 

Dredging  under  contract  with  Mr.  Tliomas  Young,  of  Charlesten,  S. 
C,  began  in  the  Coosaw  mouth  so  near  the  close  of  the  fiscal  year  that 
but  little  has  as  yet  been  done. 

REMARKS. 

Ko  new  transportation  lines  have  been  established  on  this  river  dur- 
ing the  year. 

With  the  balance  of  $11,896.83  on  hamd  July  1, 1891,  dredging  will 
continue. 

During  the  year  the  freight  passing  over  this  stream  has  aggregated 
about  325,000  tons. 

This  river  is  iu  the  collection  cUstrict  of  Beaufort,  S.  C.  Beaufort  is  its  port  of 
entry.    Amount  of  duties  collected  in  the  calendar  year  of  1890,  $0.00. 

For  this  improvement  the  following  appropriations  have  been  made: 

By  act  of  Congress  aj)prove<l  September  19,  1890,  $12,500. 

Total  expeiiditares  including  June  30, 1891,  $003.17. 
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The  following  papers  accompany  this  rei>ort: 

Report  of  Mr.  James  P.  AUen,  assiRtant  engineer. 

For  table  of  commercial  statistics,  farnishe<l  by  the  collector  of  Bean- 
fort,  S.  C,  see  this  year's  annual  report  for  Salkahatchie  River,  South 
Carolina. 

Money  statement 

Amount  appropriated  by  act  approved. St*pt ember  19,  1890 $12, 500.00 

June  30,  1891,  amount  expended  during  fiscal  year 603. 17 

July  1,  1891,  balance  unexpended 11, 896. 83 

July  1,  1891,  outstanding  liabilities $86:1 42 

July  1,  1891,  amount  covered  by  uncompleted  cuutnicto 10, 136, 58 

11,000.00 

July  1,  1891,  balance  available 896.83 

f  Amount  (estimated)  required  for  completion  ol'  fxistiii^  project 12, 500. 00 

J  Amount  that  can  be  ]»rolitably  expended  in  liscal  year  ending  June30, 1893  12, 500. 00 
]  Submitted  in  complinnce  with  requirements  of  sections  2  of  river  and 
I    harbor  acts  of  1866  and  1867. 


Ahitract  of  proposah  for  dredging  in  Brickyard  Creek,  South  CoroZiiui,  opened  Kovemher 

£1,  1890, 


Ko. 


1 


Kame  of  bidder. 


P.  San  ford  Ross 
Thomas  Young . . 


Price  per 

r\..»..*:*..      i'whic  yard 
Quantity.  i<^,,.^-,^s^ 

'than  1  mile. 


rw,  000 

30,000 


10.24 
.23 


Quantity. 


20,000 
20,000 


Prlco  per 
cubic  yard 
tow«>d  'raore 
than  1  and 
less  ifaan  2 
miles. 


$0.26 
.25 


Pric«pcr 

cubic  yard 

for  rock. 


$3.25 
3.0d 


Datii  of  commencing  work  and  monthly  ])rogre88,  a«  r*»quired  by  specifications. 
Contract  awarded  to  Tbomas  Young,  at  the  prices  stated. 


REPORT  OP  MR.  JAMKS  P.  ALLEX,    ASSISTANT  ENGINEER. 


United  States  Engineer  Office, 

ClmrlesUm,  S,  C,  June  30,  1891. 

Captain  :  I  liave  tbe  honor  to  submit  the  following  annual  report  for  Beaufort 
River,  South  Carolina: 

The  contract  for  this  work  was  awarded  to  Mr.  Thomas  Young,  of  Charle.stoiL,  S. 
C,  who  was  also  the  contractor  for  Wappoo  Cut.  He  was  allowed  until  July  1  to 
begin  work  at  Brickyard  in  order  to  give  him  time  to  complete  his  Wappoo  Cut  con- 
tract. On  April  131  went  to  Brickyard  Creek  from  Charleston  .and  laid  out  the 
necessary  ranges,  setting  tide  gaugcH  also.  This  opportunity  was  taken  looking  to 
the  possibility  of  pressing  eng:ig<Mn«nts  for  myself  when  work  actually  began.  I 
wa«  eliiciently  assisted  in  this  hy  Mr.  L.  L.  Gaillard,  who  was  sent  to  the  locality 


dredged  ji 
inside  of  the  mouth  of  Brickyard  Creek.     TJie  material  has  been  dumped  in  Coosa 
River  about  a  quart-er  of  a  mile  below  the  mouth  of  the  creek.    The  work  is  beii 
inspected  by  Mr.  Arthur  Pinckney. 

Very  respectfully,  your  obe<lient  servant, 

James  P.  Almcn, 

AeHalant  Encineer 
Capt.  FRrDKRK^  V.  Ai^iioT, 

Corps  of  KngiHcerSf  V.  S,  A, 
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M  i6. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGER- 
ING NAVIGATION. 

REFERENCE  TO  PAST  REPORTS. 

For  description  of  wreck  in  process  of  removal  at  close  of  last  fiscal 
ye^ir  see  page  1233,  Annual  Rei)ort  for  1890. 

The  work  was  completed  early  in  July,  1890.  No  bid  was  obtained 
for  the  old  guns,  whicli  wa*i  all  that  was  obtained  from  the  wreck.  With 
the  exception  of  three  guns  these  were  deposited  in  accordance  with 
authority  from  the  Chief  of  Engineers  upon  the  north  jetty,  Charles- 
ton Harbor. 

In  accordance  with  directions  from  the  Secretary  of  War  three  of  the 
guns  were  sold  at  a  second  auction,  the  price  bid  being  $10. 

The  balance  of  the  funds  unejcpended  and  the  $10  received  from  the 
sale  at  auction  of  the  three  gims  were  turned  into  the  United  States 
Treasury,  as  re<iuired  by  law. 


M  17. 

PRELIMINARY  EXAMINATION  OF  WATERTEE  RIVER,  SOUTH  CAROLINA, 
EROM  CAMDEN  TO  THE  FALLS  OF  THE  CATAWBA,  ALSO  OF  THE  BEND 
OR  CURVE  IN  SAID  RIVER  ABOUT  FOUR  MILES  BELOW  CAMDEN. 

[Printed  in  IIousu  Ex.  Doc.  No.  271,  Fifty -first  Conjrn'ss,  second  session.] 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  1),  C,  February  18,  1891. 

Sir:  I  have  the  honor  t4)  submit  the  accompanying  copy  of  report, 
dated  February  5, 1891,  from  Capt.  F.  V.  Abbot,  Corps  of  Engineers, 
giving  results  of  preliminary^  examination  of  Wateree  Eiver,  South 
Carolina,  "from  Camden  to  the  falls  of  the  Catawba,  also  of  the  bend 
or  curve  in  said  river  about  4  miles  below  Camden  between  the  planta- 
tions of  Witt<*.  and  WiUiams,  to  determine  if  it  is  advisable  in  the  inter- 
est of  navigation  to  make  a  cut-oft"  across  the  neck  of  said  bend,"  made 
to  comply  with  provisions  of  the  river  and  harbor  act  approved  Septem- 
ber 19, 1890. 

Captain  Abbot  rei)ort«  that  in  his  opinion  the  interest's  of  navigation 
do  not  demand  that  the  cut-ofl' mentioned  be  made  and  that  the  Wateree 
liiver  above  Camden  is  not  woithy  of  improvement.  Col.  William  P. 
Craighill,  Corps  of  Engineers,  Division  Engineer,  Southeast  Division, 
agrees  that  the  i)ortion  of  the  river  referied  to  is  not  worthy  of  im- 
provement, and  in  this  opinion  I  concur. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig,  Gen.j  Chief  of  Engineers, 

Hon.  IvEDFlKLD  PROOTOR, 

Secretary  of  \Var» 
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report  of  captain  frkderio  v.  abbot,  corps  of  engineers. 

United  States  Engineer  Office, 

Charleston^  S.  C,  February  5,  1891. 

General:  I  have  the  honor  to  submit  the  foUowinji:  report  of  an  ei- 
amination  made  in  accordance  with  the  following  clause  of  the  river 
and  harbor  act  of  September  19, 1890 : 

Sec.  17.  That  the  Secretary  of  War  is  hereby  directed,  at  his  dincretion,  to  cause 
examinationH  or  surveys,  or  both,  to  be  made,  and  the  estimated  cost  of  imiirovemcEt 
to  be  estimated,  at  the  following  localities,  to  wit: 

•  •  •  •  •  •  • 

SOUTH  CABOUXA. 

Wateree  River  from  Camden  to  the  falls  of  the  Catawba,  also  of  the  bend  or  cnrre 
in  said  river  about  4  miles  below  Camden  between  the  plantations  of  Witt«  and 
'Williams,  to  determine  if  it  is  advisable  in  the  interest  of  navigation  to  make  a  cat- 
off  across  the  neck  of  said  bend. 

•  •  •  •  •  •  • 

The  portion  of  the  Wateree  Eiver  above  Camden  was  examined  in 
1879  by  Mr.  J.  M.  Wolbrecht,  as.sistant  engineer,  nnder  Gapt.  C.  B. 
Phillips,  Corps  of  Engineers.  His  report  in  full  is  given  at  pages  911 
to  916,  Annual  Report  Chief  of  Engineers,  U.  S.  Army,  for  1880 ;  it 
was  subsequently  examined  by  Capt.  W.  H.  Bixby,  Corps  of  Engineers, 
and  Lieut.  Harry  Taylor,  Cori)S  of  Engineers,  in  1887;  their  very  full 
reports  are  to  be  found  at  pages  958  to  968,  Annual  Eeport  Chief  of 
Engineers,  U.  S.  Army,  for  1888. 

These  previous  examinations  were  made  at  comparatively  low  stages 
I  purposely  made  mine  when  the  river  at  Camden  was  about  9  or  10 
feet  above  low  water,  the  total  range  of  river  here  being  about  32  feet 
For  5  miles  above  Camden  the  river  would  admit  of  steamboat  naviga- 
tion if  properly  cleared  of  snags;  but  a  draw  would  be  needed  in  the 
Camden  Bridge,  which  is  a  fine  u*on  structure  so  built  as  to  involve  con- 
siderable cost  for  such  modifications.  Above  a  point  5  miles  above 
Camden  the  slope  5f  the  river  is  in  many  places  so  great,  and  the  bed 
is  so  obstructed  by  rock  ledges  and  shoals,  that  any  improvement  for 
steamboats  would  be  enormously  expensive.  Pole  boats  were  used  on 
this  part  of  the  river  before  the  railroads  were  built,  but  have  since  en- 
tirely disappeared,  and  the  canals  constnicted  for  their  use  by  the  State 
are  in  niins.  It  is  not  advisable  to  reestablish  this  method  of  tranjs- 
portation,  as  it  has  once  already  proved  too  expensive. 

The  three  reports  above  mentioned  based  on  the  previous  examina- 
tions have  all  been  unfiivorable  to  attempting  any  improvements;  the 
grounds  for  this  opinion  are  given  in  considerable  detail  in  Captain 
13ixby'S  report.  1  entirely  concur  with  him  that  this  river  is  not  worthy 
of  im))rovemeiit.    No  survey  is  recommended. 

The  bend  about  4  miles  below  Camden  referred  to  in  the  act  was  also 
examined.  Tliis  ])orti()n  of  the  river  has  already  been  surveyed.  The 
distance  around  the  bend  is  about  4  miles;  across  the  point,  about 
1,300  feet.  If  a  cut  were  made  it  would  be  largely  through  thick  wood, 
and  would  be  very  expensive.  The  navigation  around  the  bend  is  now 
as  good  as  the  balance  of  tlie  river.  A  cut-off  might  easily  injure  the 
channel  above  by  lowering  the  surface  of  the  water,  and  in  times  of 
freshets  it  would  considerably  increase  the  flood-height  below  where 
the  bottom  lands  even  now  reixuire  levees. 
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In  my  opinion  the  interests  of  navigation  do  not  demand  that  any 
such  cut-off  be  made.    No  further  survey  is  recommended. 
Very  respectfully,  your  obedient;  servant, 

Fbebesio  V.  Abbot, 

Captain  of  Engineera, 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U,  8.  A. 

(Through  Col.  William  P.  Craighill,  Corps  of  Engineers,  Division 
Engineer,  Southeast  Division.) 

p^irst  indonement.] 

U.  S.  Enoinbeb  Office, 
Baltimore^  Md.^  February  14, 1891. 

Respectfully  submitted  to  the  Chief  of  Engineers. 
In  my  opinion  the  portion  of  the  Wateree  River,  South  Carolina,  re- 
ferred to  herein,  is  not  worthy  of  improvement. 

Wm.  p.  Craighill, 
Colonel^  Corps  of  JEngiheera. 
£Na  91 94i 
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Aberdeen,  Waah.,  bridging  Chehalis  Elver 
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Acts  of  Fifty-first  Ckingress,  second  session, 
aflfecting  Corps  of  Engineers 

Acate  Bay  Harbor,  Miun.,  improvement  of. 

Abnapee  Harbor,  Wis.,  improvement  of — 

Alabama  River,  AIa.,  improvement  of 

Alabama  Kiver,  Ala.,  up  to  Wetumpka,  ex- 
amination of 

Albemarle  Sound,  N.  C.  and*  Norfolk  Har- 
bor, Va.,  water  way  between,  improve- 
ment of .» 

Alexandria,  La.,  bridging  Red  River  near. . 

Allegheny  Bridge  (jompany,  bridge  of, 
across  Allegheuy  River,  Pa 

Allegbenjr  Kiver,Fa.,at  Sixth  street^  Pitts- 
burg, bridging  

Allegheny  River,  Pa.,  dam  at  Herr  Island, 
eonstruction  of , 

Allegheny  River,  Pa.,  improvement  of 

Alloues  Bay,  at  Superior,  Wis.,  examina- 
tion of 

AUowav  Creek,  V.  J.,  improvement  of 

Alsea  Bay,  Oregon,  examination  of . .  ^ 

Alsea  River,  Oregon,  examination  of 

Altamaha  River,  6a.,  improvement  of. 

Alton,  m., bridging  MiAsissinpl  River  at... 

Alvlso  Creek,  Cal.,  examination  of 

Alviso  Harbor,  Cal..  examination  of 

Ameebury,  Mass.,  bridge  across  Powow 
River  at 

Amite  River.  La.,  improvement  of . .  w 

Anscostia  River.  (»s€  Eastern  Branch  of 
Potomac  River.) 

Annie  J.  Russell  (schooner),  removal  of 
wreck  of 

Apidachicola  Bay,  Fl».,  improvement  of 

Apalachioola  River,  Fla.,  improvement  of. . 

Appomattox  River,  Va.,  improvement  of. . . 

Appoquinnimink  Iciver,  Del.,  improvement 
of 


Approaches  to  Norfolk  Harbor,  Ya.,  im- 
provement of 

Aqueduct,  Washington,  maintenance  and 
repair  of 

Aqiua  Creek,  Ya.,  improvement  of 

Aransas  Bav,  Tex.,  examination  for  removal 
of  Half- Moon  Reef 

Arkansas  River,  Ark.,  at  Dardanelle,  bridg- 
ing   

Arkansas  River,  Ark.,  Ind.  T.,  and  Kans., 
improvement  of 

Arkansas  River,  Ark.,  Ind.  T.,  and  Kans., 
removing  obstructions  in 

Arthur  Kul,  N.  Y.  and  N.  J.,  improvement 
of , 


Arthur,  Lake,  La.,  course  of  Mermenton 
River  through,  examinatiou  and  survevof . 

Ashland  HarlMir,  Wis.,  improvement  of 

Ashley  River,  S.  C,  bridge  obstructing 

Ashley  River,  S.  C,  improvement  of 

Ashtabula  Harbor,  Ohio,  improvement  of . . 

Astoria  Harbor,  Oregon,  establishment  of 
harbor  lines  in 

Astoria,  Oregon,  and  Woods  Landing,  Co- 
lumbia River  between,  examination  for 
magging 
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Astoria,  Oregon,  wreck  in  ColumUa  Biver 
near,  rMDOval  of 

Atchanlara  Biver,  La.,  to  Cottonport, 
Bayoa  dea  Glaisea  from,  examination  of. 

Atlantic  City,  tboroaghfax«  between  Greait 
Bay  ttortli  oi;  and  Cape  Hi^,  N.  J^  ex- 
aounatlon  of. 

Angosta,  Qa.,  bridge  obstnic^f  BaTaa- 
nahBiver  below 

Angnata,  He.,  and  Waterville.  Me.,  Ken- 
nebec KiTor  between,  examination  and 
aorreTof 

An  Sable  Harbor,  Hicb.,  improrement  of.. 


Back  Core,  Portiand,  He.,  bridge  obatruet- 
ing  channel  to..... 

Back  Cove,  Portland,  Me.,  improvement  of 
chann^in 

Bagadnoe  River,  Me.,  improvement  of 

Bafitown,  Pa.,  and  Tioneeta,  Tioneeta  Creek 
between,  examination  of 

Baltimore  and  Ohio  SonUrwestem  Kailroad 
Company,  bridge  of,  obstmcting  Moa- 
kingumKiver,  Ohio 

Baltimore  Harbor,  Md.,  invprovcment  of. ... . 

Bamegat  Bay  and  Greai  £g^  Hkrbor  Bay, 
If.  J.,  eonna  between,  examination  of 

Bamegat  Inlet.  N.  J.,  removal  of  wrock  in  . . 

Bams  table,  Maes.,  bridging  channel  between 
Little  .Island  and  mainland  at  Osten*ilIe, 
in  town  of 

Barren  Biver,  Ey.,  operating  and  keeping 
in  repair  lock  and  dam  on 

Bartholomew,  Bay  on.  La.  and  Ark.,  improve- 
ment of 

Bath,  Me.,  Kennebec  Kiver  at,  establish- 
ment of  harbor  lines  in 

Battalion  of  Engineers 

Batteries,  coDstruction  of 

Bay  Ridge  Chaunel,  Kew  Tork  Harbor, 
N.  Y.,  examination  of 

Bay  Ridge  Channel,  Xew  York  Harbor,  N. 
Y.,  improvement  of 

Bay  River,  N.  C,  and  Pamlico  River,  N.  C, 
water  wav  between,  examination  of 

Bayoa  Bartholomew,  La.  and  Ark.,  improve- 
ment of 

Bayou  Black,  La.,  and  Bayou  Terrebonne, 
examination  for  connection  between 

Bayoa  Black,  La.,  for  connection  between 
Calcasieu  Lake  and  Sabine  Lake,  examina- 
tion of 

Bayou  Bceuf.  La.,  improvement  of 


Bayou,  Buflfalo,  Tex.,  improvement  of 

Bayou  Carlin,  La.,  examination  of 

Bayou  Castor,  La.,  examination  of 

Bayou,  Cedar,  Tox.,  improvement  of 

Bayou  Chevreuil,  La.,  examination  of 

Bayou  Cocodrie,  St  Landry  Parish,  La.,  ex 
aniination  of 

Bayou  Courtableau,  La.,  improvement  of 

Bayou,  Cypress,  sn<l  lakes  between  Jeffer- 
son, Tex.,  and  Slirevcport,  La.,  survey  of 

Bayou  D' Arbonne,  La.,  improvement  of . . . . 

Bavou  des  Glaises,  La.,  from  Atchafalaya 
River  to  Cottonport,  examination  of 

Bayou,  Double,  Cliarabers    County,  Tex., 
mouth  of,  examination  of 

Bayou  La  Fourche,  La.,  improvement  of  . . . 

Bayou,  La  Grange,  Fla.,  improvement  of.. . . 

Bayou  Ma^on,  La.,  improvement  of 

Bayou  Mauchac,  La.,  unprovement  of 

Bayou  Plaqueraine,  La.,  bridge  obstructing. 

Bayou  Plaquemine,  La.,  improvement  of . . . 

Ba\*ou  Plaquemine.  La.,  securing  mouth  of, 
irom  ftutner  caving 

Bayou  Rondewav,  La.,  improvement  of 

Bayou,  Steele,  ^iss.,  improvementof 

Bayou  Teche,  La.,  between  St.  Martinsville 
cmd  Port  Barre,  examination  of .  1 

Bayou  Teohe,  La.,  improvement  of , 
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Bayoa  Terreboime,  La.,  and  Bavou  Black, 
examination  for  connection  between 

Bayoa  Terrebonne,  La.,  between  Honmaand 
thibodeanx,  examination  of 

Bayou  Terrebonne,  La.,  improvement  of 

Bayon  Tigre,  La.,  examination  of 

BayouVermillion,  bayandpaaaea,  La.,  exam- 
ination of .- 

Bayou  VSdal,  La.,  improvement  of. 

Bayon,  Washington,  Miss.,  improvement  of. 

Beaufort  Harbor,  K.  C,  improvement  of 

Beaufort,  N.  C,  and  New  Berne,  K.  C,  water 
way  between,  imturovement  of 

Beaufort,  N.  C,  and  New  Blver,  N.  C,  water 

•  way  between,  improvement  of 

Beauiort  Kiver,  S.  C,  improvement  of 

Beaver  Blver,  Pa.,  movable  dam  in  Ohio 
River  near  month  of,  constmction  of 

Bee  Tree  Shoals,  Ala.,  foot  of,  and  Chatta- 
nooga, Tenn.,  Tennessee  River  between, 
improvement  of 

Bee  Tree  Shoals,  Ala.,  Tennessee  River  bo- 
low,  improvement  of 

Belfast  Hiurbor,  Me.,  improvement  of 

Bellamy  River,  N.  H.,  improvement  of 

Ben  Hur  (tender),  removal  of  wreck  of 

Bex^amin  Gartside  (schooner),  removal  of 
wreck  of , 

Berwick  Bay,  lA.,to  Gulf  of  Mexico,  examina- 
tion of 

Bickmore,  S.  S.  (schooner),  removal  of  wreck 
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Big  Barren  River,  Ky.,  above  Bowling  Green, 
examination  of 

Big  Barren  River,  Ky.,  Green  River  above 
montli  of,  examination  of. 

Big  Black  River,  Miss.,  improvement  ot 

Big  Blackfoot  River,  Mont.,  month  of,  and 
international  boundary  line,  CHark  Fork  of 
Columbia  River  between,  examination  of. . 

Big  Hatchee  River,  Tenn.,  improvement  of. . 

Big  Sandy  River,  Levisa  Fork  of,  Ky.,  im- 
provement of 

Big  Sandv  River,  Russel.Fork  ot,  Ky.,  ex- 
amination of 

Big  Sandy  River,  Tng  Fork  of,  91  and  95^ 
miles  above  Catlettsburg,  Ky.jbridging. . . 

Big  Sandy  River,  Tug  Fork  of,  \V.  Yk  and 
Kv.,  imiprovemont  of. 


Big^andv  River,  W.Va.  and  Ky.,  improve- 


ment o 

Big  Sioux:  River,  mouth  of,  and  north  line 
at  South  Dakota,  Missouri  River  between, 
examination  and  survey  of. 

Bi^  Stone  Lake,  Minn.  andS.  Dak.,  examina- 
tion and  survev  of 

Biir  Sunflowor  River,  Miss.,  improvement  of. 

BiOs  authorizing  construction  of  bridges, 
exam  ination  of. 

Biloxi  Harbor,  Miss.,  improvement  of 

Black,  Bayon,  La.,  and  Bayou  Terrebonne, 
examination  for  connection  between 

Black,  Bayou,  La.,  for  connection  between 
Calcasieu  Lake  and  Sabine  Lake,  examina- 
tion of 

Black  Lkke  Harbor,  Mich.,  improvement  of. 

Black  River,  Ark.  and  Mo.,  Improvement  of. 

Black  River,  Ark.  and  Mo.,  obstruction  of, 
by  loffs,and  injury  to  dam  on 

Black  Kiver  Harbor,  Ohio,  improvement  of. . 

Black  River,  La.,  improvement  of 

Black  River,  Mich.,  at  Port  Huron,  improve- 
ment of 

Black  River,  Mich.,  mouth  of,  improvement 
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Black  River,  Mo.,  improvement  of 

Black  River,  N.  C,  improvement  of 

Black  River,  S.  C,  below  Kingstrce,  exami- 
nation of 

Black  River,  Wash.,  examination  of 

Black  Rock  Harbor,  Conn.,  improvement  of . . 

Blacft  Warrior  River,  Ala.,  bmween  Tusca- 
loosa and  DanleU  Creek,  improvement  of. 
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Block  Island,  R.  I.,  harbor  of  refbfe  at 

Blue  Hill  Harbor,  He.,  examination  of 

Blnff  Creek,  Miss.,  improvement  of 

Board  of  Engineera,  The 

Boards:  • 

On  examination  for  deep-water  harbor 
on  Pacific  ooaat  between  Pointa  Duma 

and  Capistrano,  Cal 

On  examination  for  harbor  of  refhge 

near  month  of  Delaware  Bay 

On  examination  for  Rhip  ranal  to  connect 
I«akes   Union.  Wa.shiii'rton,  and  Sa- 
mamiah  with  Pu^*t  Suund,  Wash  — 
On  improvement  ol  Hudtion  River,  K.  Y. 
On  improvement  of  Sacramento   and 

Feather  rivers,  Cal 

On  investigation  of  mining-debris  qaea- 

tion  in  California 

On  reexamination  of  Port  Orford  Harbor, 

Oregon 

On  survey  for  improvement  of  Wilming- 
ton Harbor,  Del 

On  valuation  of  channel  constructed  by 
Buffalo  BayonShip  Channel  Company 

in  Galveston  Bay,  Tex 

Bcenf,  Bayou,  La.,  improvement  of 

BcBuf  River,  La.,  improvement  of 

Bogne  Cfaitto,  La.,  improvement  of 

Bogue  Falia,  La.,  improvement  of 

Bogne  Sound,  N.  C,  improvement  of 

Boqnet  River,  N.  T.,  below  Willsboro,  exam- 
ination of 

Boston  Harbor,  Mass.,  construction  of  case- 
mates at 

Boston  Harbor,  Mass.,  defense  of 

Boston  Harbor,  Mass.,  establishment  of  har- 
bor lines  in 

Boston  Harbor,  Mass.,  improvement  of 

Bowling   Green,  Ey.,    Big  Barren  River 

above,  examination  of 

Brazos  River,  Tex".,  below  Waoo,  examina- 
tion of 

Brazos  Santiago  Harbor,  Tex.,  improvement 

of 

Breakwaters: 

At  Gordon  Landing, Lake  Cliamplais,  Vt . 

At  mouth  of  Saco  River,  Me 

At  New  Haven,  Conn 

At  Rouse  Point,  Lake  Cham  plain,  N.  Y. . 
From  Mount  Deaert  to  Porcupine  Island, 

Me 

Occupancy  of  and  injury  to,  by  corpo- 
rations or  iiidividnnls 

Breton  Bay,  Md.,  harbor  at,  improvement  of. 
Bridgeport  Harbor,  Conn.,  improvement  of. . 
Brid«;efl,  examiuntion  of  bills  authorizing 

construction  of 

Bri(I;irefl  in  Yellowstone  National  Park,  oon- 

struetion  and  improvenront  of 

Briilges  obstructing  navigation 

Bridges  proposed  to  be  built  across  naviga- 
ble wtvters.  examination  of  plans  and  loca- 
tions of 

Bridging  navicablo  waters  of  United  State's. 
Broad  Creek,  Md.,  examination  and  survey 

of *.. 

Broad  Creek  River,  Del.,  examination  of 

Broadkiln  River,  Del.,  improvement  of 

Bronx  Rivor,  N.  Y.,  e.xamination  and  survey 

of 

Browns  Creek,  Saj-ville,  N.  Y.,  improvement 

of 

Bruce  0>ark),  removal  of  wreck  of 

Brunswick,  Ga.,  outer  bar,  examination  and 

survey  of 

Brunswick  Harbor,  Ga.,  improvement  of. .. 
Bbckhannou  River, W.  Va..  improvement  of. 
Budd  Inletj  Olympia  Harbor,  Wash.,  from, 

examination  and  survey  of 

Buffalo  Bayou  Ship  Channel  Company,  val- 
uation of*  channel  constructed  in  Gaivea- 

ton  Bay,  Tox.,  by 

Buffalo  Bayou,  Tex.,  improvement  of 
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Bnffalo  Harbor,  K.  Y.,  improvement  of 

Buffalo  Harbor,  N.  Y.,  occupancy  of  north 

piornt 

Buffalo,  N.  Y.,  ship  channel  in  connecting 

waterfl  of  the  Great  LakeH  betwocA,  Chi- 

cnco  and  DiUuth,  examination  of 

Builuin j;  roateriala^^sta  of 

Bnildinii^s,  public,  JD.  C,  improvement  and 

care  of 

Burlington  Harbor,  Vt.,  improvement  of — 
Bnttermillc  Channel,  Xew  York  Harbor,  X. 

Y.,  examination  of , 

Buttermilk  Channel,  New  York  Harbor,  N. 

Y.,  improvement  of 

€. 

Cable  City  Bridge  Construction  Company, 
bridge  of,  across  Arkansas  River  at  Darda- 
nelle.  Ark , 

Cable  galleries,  c^onstmction  of 

Carhe  Ki vor,  Ark.,  improvement  of 

Cnhaba  Kiver,  Ala.,  improvement  of 

Calcasieu  Lake,  La.,  and  Sabine  Lake,  con- 
nection between,  via  Bayou  Black,  exami- 
nation of 

Calcasien  River,  La.,  month  and  passes  of, 
improvement  of 

California,  investigation  of  mining-d6bris 

aneation  in 
oosahatchee  River,  Fla.,  improvement  of 

Calumet  Harbor,  HI.,  improvement  of 

CalnmetXUver,IlL  and  Ind.,  improvement  of . 
Cambridge  Harbor,  Md.,  improveraest  of. . . 
Camden,  Aik.,  Ouachita  River  above,  im- 
provement of 

Camden  Harbor,  Me.,  improvement  of 

Camden,  N.  J.,  establishment  of  harbor  Unes 

at 

Camden,  N.  J.,  harbor  at,  improvement  of. . . 
Camden,   Sw  C.  Wateree  River  between, 
and  Falls  of  the  Catawba ;  and  bend  about 

4  miles  below,  examination  of 

Canals: 

Cascades  Canal,  Colnmbia  River,  Ore- 
gon, construction  of 

Coosa  River,  Ga.  and  Ala.,  operating 

and  care  of  locks  and  dams,  etc.,  on  . . 

Des  Moines   Rapids  Canal,  operating 

and  care  of 

Fox  River,  Wis.,  operating  and  care  of 

locks  and  dams  on 

Great  Kanawha  River,  W.Va.,  operating 

and  care  of  locks  and  dnms  on 

Green  and  Barron  rivers.  Kv.,  operating 
and  keeping  in  repair  loclks  and  dams 

on 

Illinois  and  Mississippi  Canal,  construc- 
tion of 

Illinois  River,  111.,  operating  and  care 

of  La  Grange  Lock 

Kentucky  River,  Ky.,  opernting   and 
keeping  in  ropair  locks  and  dams  on. . 
Louisville  and  Portland  Canal,  Ky.,  op- 
orating  and  care  of 

Honougahela  River,  operatini^  and  care 

of  Locks  and  Dams  Nos.  K  and  9 

Monontij^hela  River,  purchase  of  Lock 

and  Dam  No.  7 

Houoncahela  River,  purchase  of  Lock 

and  Dam  No.  0 ^ 

Huscle  Shoals  Canal,  Tennessee  River, 

operating  and  can'  of 

Muskingum  River,  Ohio,  operating  and 

care  of  locks  and  dams  on 

Portage  Lake,  Mich.,  with  Lake  Superior 
and  Keweenaw  Bay,  purchase  of  canals 

connecting  

St.  Clair  Flats  Canal,  Mich.,  improve- 
ment of 

St.  Clair  Flats  Canal.  Mich.,  operating 

and  caro  of 

St. Mark's  Falls  Canal,  Mich.,  ojicrating 
andcareof 
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Caiuipitait  Channel,  Mam.,  •xaminatioD  and 

•urvey  of 

Cananie  Bay,  K.  T..  improrenient  of 

Cane  &iver,  JLaczaminat  ion  of 

Caney  Fork  River,  lenn..  imT»rov«ii«»nt  of  . . 
Capo  Ann,  Maas.,  harbor  of  rt-fuge  at  Sandy 

Cape  Charles  City  Harltor.  Va..  aB«1  ap- 
vroachea  by  Cbenton  < Cherry atune)  Inlet, 
improveBiPfit  of .' 

Cape  Fear,  Korth  £IatKiver,  X.  C,  improve- 
ment of 

Cape  Fear  River,  N.  C.,  above  Wilmington, 
improrement  of 

Cape  Fear  River,  N.Cat  and  below  Wil- 
miozton,  improvement  of 

Cape  May  and  Great  Bay  north  of  Atlantic 
City,  IS.  J.,  thoroagk/are  betwecn^exam- 
inat  ion  of 

Gape  May  City,  N.  J.,  examination  for  break- 
water at  

Capiatrano  Point  and  Point   Ditma,  Cal., 
deep-water  harbor  on  Paciiic  coa»t  between, 
examination  for 

Carli^  Bayon,  La^  examination  of 

Carqoinm  Strait^  Cal.  {Se9  Karqninea 
Strait.) 

Carthage,  Mlsa.,  and  Edinbnrg.  Miaa.,  Pearl 
River  lietween,  improveraenl  of 

Carthage,  Misa.,  and  Jackson,  Mias^  Pearl 
River  between.  Improvement  of 

Caacadea  Canal,  Columbia  River,  Oregon, 
oonatmction  of. 

Casemates,  constmction  of 

Castor,  BaTon,  La.,  examination  of 

Catawba,  i^alls  of  the,  and  Camden,  Wateree 
River,  S.  C,  between,  examination  of 

Catlettaburg,  Ky.,  bridging;  Tug  Fork  of 
Big  Sandy  River,  91  and  95^  mileB  above  .. 

Cedar  Bayoa,  Tex.,  Improvement  of 

Cedar  Keys,  Fla.,  Boat  or  Number  Fonr 
Channel  north  and  west  of,  examination  of. 

Cedar  Keys,  Fla.,  harbor  at,  improvement  of. 

Cedar  River  Harbor,  Mich.,  improvement  of. 

Ceruliua  (schooner),  removal  of  \»Teok  of  . . . 

Cham  plain,  Lake,  Narrows  of,  N.  Y.  and  Vt., 
improrement  of 

Champlin  Creek,  X.  Y.,  exxuninat  ion  of 

Channel  between  Staten  Island  and  New 
Jersey,  improvement  of 

Channel  in  Back  Cove,  Portland,  Mo.,  im- 
provement of 

Channel  In  connecting  waters  of  the  Great 
Lakes  between  Chicago,  Duluth,  and  Buf- 
falo, examination  of 

.  Clmnnel  north  and  west  of  Cedar  Kej-s,  Fla., 
examination  of 

Charleaton  and  South  Side  Bridge  Convnany, 
bridge  of,  across  Great  Kanawha  River, 
W.  Va 

Charleston  Harbor,  S.  C,  construction  of 
casemate  at 

Charleston  Harbor,  S.  C,  improvement  of . . . 

Charleston  Harbor,  S.  C,  removal  of  wreck 
in  South  Channel  at^-ross  bar 

Charleston,  W.Va.,  bridging  Great  Kanawha 
River  at 

Chai'levoix  Harbor,  Mich.,  improvement  of. 

Charlevoix,  Mich.,  bridging  Piue  Lake  near. 

Charlotte  Harbor,  Ha.,  examination  of 

Charlotte  Harbor,  Fla.,  improvemnnt  of 

Charlotte  Harbor,  N.  Y.,  improvement  of 

Charts  of  northern  and  northwestern  lake^, 
printing  and  diHtribuiion  of 

Chatham  Harbor,  MaNS.,  improvement  of 

Chattahoochee  River,  Ga.  and  Ala.,  be- 
tween West  Point  and  Franklin,  exami- 
nation of 

Chattahoochoe  River,  Ga.  and  Ala.,  improve- 
ment of 

Chattanooga,  Tenn.,  and  foot  of  Bee  Tree 
Shoals,  Ala.,  Tennessee  River  between, 
improrement  of- 
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Chattanooga,  Tenn.,  TemieaaeeBiTeraboyef 
improrement  of 

GhattaiuK^pa,  Tenn.,  TennesaeeRiver  below, 
improvement  of 

Cheat  Rirer/W'.  Va.,  iinprovement  of 

Cheboygan  Harbw,  Mien.,  improvement  of . 

Cheftinote  Biver  JLa..  improvement  of 

Chehalis  River,  waan.,  Delow  Monteaano, 
examination  and  aurvej  of • 

ChehallB  River,  Wash.,  between  Aberdeen 
and  Coamopolia,  bridging 

Chehalifl  River,  Wash., Improvement  of 

Chenton  Inlet,  Cape  Charles  City  Harbor, 
Ya.,  and  approaches  by,  improvement  of. 

Cherrystone  Inlet,  Cape  Charles  City  Har* 
bor,  Va.,  and  approachea  by,  improve- 
ment of , 

Chesapeake  Bay,  harbor  of  refuge  at  Lynn* 
haven  Bay,  foot  of,  Va.,  examination  and 
snrvey  for 

Chesapeake  Bay,  removal  of  wreck  In 

Cheater  River,  Md.,  ftom  Cmmpton  to 
Jonef  Landing,  improvement  of 

Cheater  River,  Md.,  removal  of  wreck  in 
Jaokaon  Creek 

Chevienil,  Bavou,  La.,  examination  of 

Chicago  and  North  Michisan  Railroad  Com- 
pany, bridge  of,  aorossTtne  Lake,  Mich. 

Chicago  and  xforth- Western  Railwav  Com- 
pany,  bridgea  of.  acrosa  Chicago  River,  111 

Chicago  Harbor,  111.,  establishment  of  har- 
bor  Tines  in 

Chicago  Harbor,  lU.,  improvement  of 

Chicago,  HI.,  bridge  of  city  of;  obatracting 
Chicago  River  n  Canal  street 

Chicagolll.,  bridging  North  Branch  of  Chi* 
cago  River  near  Kinzie  street 

Chicago,  m.,  ship  channel  in  connecting 
waters  of  the  Great  Lakes  between,  Du- 
luth,  and  Buffalo,  examination  of 

Chicago  River,  HI.,  at  Canal  street,  Chl> 
cago,  bridge  obstructing 

Chicago  River,  HI.,  near  Kinzie  street^ 
Chicago,  bridging  North  Branch  of 

Chickahominy  Kiver,  Ya.,  between  Holly 
Landing  and  Long  Bridge,  examination 
of- * 

Chickahominy  River.  Ya.,  improvement  of 

Chickaaahay  River,  Miss.,  improvement  of. 

Chief  of  Engineers,  office  of  the 

Chincoteague  Buy,  Ya^  and  Delaware  Bay, 
at  or  near  Lewes,  I)el.,  water  way  be- 
tween, improvement  of 

Chippewa  River,  Wis.,  including  Yellow 
Banks,  improvement  of 

Chipirawa  River,  Wis.,  survey  for  reservoirs 
at  sources  of 

Chltto,  Boffue,  La.,  improvement  of 

Choctawh^hee  River,  Fla.  and  Ala.,  im- 
iprovement  of , 

Choptank  River,  Md.,  improvement  of 

Christians  Point,  West  Galveston  Bay, 
Tex.,  Arom,  examination  and  snrvey  of '. . . 

Clackamas  Rapids,  Orogon,  Willamette 
River  at,  examination  and  survey  of 

Clarendon,  Ark.,  and  Lower  White  River, 
examination  and  survey  of , 

Clark  Fork  of  Columbia  River,  Wash.. 
Idaho,  and  Mont^  between  international 
boundary  line  and  mouth  of  Big  Black- 
foot  River,  examination  of 

Clark  River,  S.  C.  improvement  of 

Clarke,  Lewis  and.  River,  Oregon,  exami- 
nation and  survey  for  snagsring 

Clay  County,  Mo.,  uridgingMlssourt  River 

Clearwater  River,  Idaho,  about  iV  miles 
above  Lewiston,  bridging a 

Cleveland  Harbor,  Ohio,  improvement  of . . . 

Clinch  River,  Tenn.,  improvement  of 

Clinton  and  HIinois  Bridge  Company, 
bridfo  of;  acroas  Mississippi  River  at 
Clinton,  Iowa 
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Clinton  Harbor,  Conn.,  improvement  of.  — 
Clinton.  low^  ban  north  of  Little  Bock 
lalana,  in  MlBsiAnippi  River  near,  exami- 
nation and  ■orvev  for  removal  of 

Clinton,  Iowa,  bridging  Misaisaippi  Kiver 

near 

Clio  ton  Hiver,  Mich.,  improvement  of. 

Clubfoot  Kiver,  N.  C,  improvemt?jit  of 

Coal  Bank  Slough,  Cooa  County,  Oregon, 

brid  pio  ff 

Coai^ok  fiav,  N.  C,  improvement  of 

Coaater  Harbor  Island,  K.  I.,  cove  and  water 

way  near,  improvement  of 

Coclieco  Biver,  N.  H.,  improvement  of 

Cocodrie,  Bayou,  St.  Landry  Pariah,  La., 

examination  of 

Collins  CroMins,  K.C.,  and  Boberta  Landing, 
"S.  CA^' bite  ^Uc  Biver  between,  examina- 
tion of 

Colorado  Biver,  Ariz.,  between  Yuma  and 

Eldorado  Canyon,  examination  of 

Colorado  Biver,  Tex.,  examination  for  re- 
moval of  raft  at  month  of 

Columbia,  Department  of  the,  report  of  act- 
ing «Dgineer  officer  on  operations  in 

Columbia,  La.,  bridging  Ouachita  Kiver  near 
Columbia  Kiver,  Oitu^tn  and  Wash.  .- 

Brid^ng.  near  Vancouver,  "Wash 

Construction  of  canal  at  Cascades,  Ore- 
gon   

Examination  and  aurvev  of,  between 
mouth  of  Willamette  Kiver.  Oregon, 

and  Vancouver.  Wash 

Examination  and  survey  of  Columbia 
and  Willamette  rivers  below  Portland, 

Oregon 

Examination  of,  between  Astoria  and 
Woods  Landing,  Oregon,  for  snagging. 
Examination  of  rnannel  from,  to  head  of 

Youngs  Bay,  Oregon 

Examination  of  Clark  Fork  of,  Wash., 
Idaho,  and  Mont.,  between  interna- 
tional boundary  line  and  mouth  of  Big 

Blackfoot  Biver 

Gauging 

Iinprovement  of,  between  head  of  Bock 
Island  Bapids  and  foot  of  Priest  Bapids . 
Improvement  of  Columbia  and  Willa- 
mette rivers  below  Portland,  Oregon. 

Improvement  of  month  of 

Improvement  of  Upper  Columbia  Kiver. 

Bemoval  of  wreck  In 

Columbus,  Miss.,  and  Demopolis,  Ala.,Tom- 
bigbee  Kivor  between,  improvement  of. . . 

Columbus  (tug),  wreck  of 

Commission  on  survey  of  Wilmington  Har- 
bor, Del 

Commission  on  valuation  of  channel  con- 
structed by  Buffiilo  Bayou  Ship  Channel 

Company  in  Galveston  Bay,  Tex 

Compton  Creek  and  Shoal  Harbor,  N.  J*., 

improvement  of , 

Conecuh  Kiver,  Ala.,  improvement  of 

Congaree  Kiver,  S.  C.  improvetnont  of 

Conneaut  Harbor,  Ohio,  examination  and 

survey  of 

Connecticut  Kiver  above  Hartford,  Conn., 

improvement  of 

Connecticut  Kiver  below  Hartford,  Conn., 

examination  of 

Connecticut  Kiver  below  Hartford,  Conn. 

improvement  of 

Contentuia  Creek,  N.  C,  improvement  of. . 
Contingencies  of  rivers  and  harbors,  exam- 
inations, surveys  and,  estimates  for 

Coos  Bay  and  Harbor,  Oregon,  entrance  to, 

improvement  of 

Coos  Baj',  Oregon,  examination  and  survey 

or  upper  liarljor 

Coos  Bay,  Rosoburg  and  Eaatorn  Kailroad 
and  Xavijrati<»n  Conij)auy,  bridge  of,  across 

Coal  Bank  Slough,  Oregon 

Coos  County,  Oregon,  bndgiug  Coal  Bank 
Slough 
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Coosa  Si ver  between  Kome,  Ga.,  and  East 
Tenneasee,  Virginia  and  Georgia  Bailioad 
Bridge,  improvement  of 

Cooaa  River  Detwecn  Wetampka,  Ala.,  and 
Saat  Tenneasee,  Yirgiuia  and  Georgia 
Railroad  Bridge,  improvemout  of 

Cooaa  River,  Ga.  and  Ala.,  InipnwemeMt  of , 

Coosa  River,  Ga.  and  Ala.,  openitiiig  and 
caro  of  canals  and  other  works  of  navi- 
gation on  

CoqaiUo  Cit^,  Oregon,  and  Myrtle  Point 
Cfoquillo  River  between,  examination  and 
8iir\*ey  of , 

CcKiuine  River,  Oregon,  between  Coqnille 
City  and  Myrtle  Point,  examination  and 
survey  of , 

CoqnUle  River,  Oregon,  improvement  of .. . 

ComwalL  K.  Y.,  Moodna  River  (Mnrderers 
Creek)  and  Hudson  River  at,  examination 
and  survey  of , 

Corps  of  Engineers,  battalion  of 

Corps  of  Engineers,  laws  of  Fifty-first  Con- 
gress, second  session,  alfecting 

8orps  of  Engineers,  oiflcers  of 
or|w  of  Engint^rs,  recommendations  as  to 
examinations  for  promotion  of  oliicers  of. . 

Corps  of  Engineers,  statement  showing 
rank  and  duties  of  ofiicers  of 

Corsica  Shoal,  Mich.,  at  lower  end  of  Lake 
Huron,  near  St.  Clair  River,  examination 
of. 


Corvallis,  Oregon,  Willamette  River  near, 
examination  and  snrA'ey  of ^ . 

Cos  Cob  or  Miamos  River,  Conn.,  examina- 
tion and  survey  of 

Cosmopolis,  Wash.,  bridging  Chehalis 
River  at 

Cottonport,  La.,  to  Atchafalaya  River, 
Bayo^  des  Glaises  Itotd,  examination  of. . 

Council  Bluffs,  Iowa,  bridging  Missottri 
River  at 

Conrtableau,  Bayou,  La.,  improvement  of. . 

Courtland,  va.,  xfottoway  River  below,  ex- 
amination of 

Cove  near  Coaster  Harbor  Island,  R.  L,  im- 
provement of 

Covington,  Qa.,  to  Ocmnlgee  River,  Yellow 
River  firom,  examination  of 

Cowlitz  River,  Wash.,  improvement  of 

Crane  Creek,  va.,  examination  of 

Creel  Bay,  Devil  Lake,  N.  Dak.,  examina- 
tion of 

Crooked  River,  Wash.,  examination  of 

Crookston,  Minn.,  Red  River  of  the  North 
and  tribotariea  above,  examination  and 
survey  of 

Cross-over  Light  and  Sister  islands,  N.  Y., 
shoal  in  St.  Lawrence  River  between,  im- 
provement of 

Cnimnton,  Md.,  and  Jones  Landing,  Ches- 
ter River  between,  improvement  of 

Camberlaod  River,  Tenn.  and  Ky. : 

Improv^snent  of 

Improvement  of,  above  month  of  JeUico 

Creek,  Ky 

Improvement  of,  above  Nashville,  Tenn . 
Improvement  of,  below  Nashville.  Tenn. 
Improvement  of  South  Fork  of,  Ky 

Cumberland  Sound,  Ga.  and  Fla,,  improve- 
men  t  of 

Current  River  below  Tan  Buren,  Mo.,  exam- 
ination of 

Cnrrltnck  Sound,  N.  C,  improvement  of 

Currituck  Sound,  N.  C,  water  way  between 
Norfolk  ^  Harbor,  Va.,  and  Albemarle 
Sound,  N.  C.  through,  improvement  of 

Curtis  Bay,  Patapsco  River,  Md.,  from 
Cralghill  channel  to  sugar  refinery 
wharves  at  examination  of 

Cuttyhunk  and  Neshawana  islands,  Mass., 
Canapitsit  Channel,  between,  examina- 
tion an<l  survey  of. 

Cypress  Bayou  and  lakes  between  Jeflfer- 
•on,  Tex.,  and  Shreveport,  La.,  survey  of. 
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DalUa,  Tex.,  Trinity  Klrer  belcvw,  exMsal- 
nation  of 

Dam,  ADeghen J  River,  Pa.,  at  Herr  Island, 
construction  of 

Dam,  Ohio  RlA*nr,  at  Davis  Island,  operat- 
ing axid  care  of. 

Dam,  Ohio  ^vw,  near  month  of  Beaver 
Biver,  Pa.,  constmction  of 

Dams  and  locks.    (See  Locks  and  Danw.) 

Daniels  Creek  and  Tnacaloosa,  Ala.,  Black 
Warrior  River  between. improvement  of. 

D*Arbonne,  Ba von,  La.,  improvement  of. . . 

Dardanelle,  Ark.,  bridging  Arkansas  River 
at 

Darlen  Harbor,  Ga.,  improvement  of 

Davids  Island,  N.  T.,  sea  wall  and  embank- 
ment at 

Davis  Island  Dam,  Ohio  River,  opiating 
and  care  of 

Debris,  mining,  question  in  California^  in- 
vestigation of 

Deep  luver,  Wash.,  examination  of 

l>eep-irat«r  harbor  on  Pacific  coast  between 
Points  Dnma  and  Capistrano,  Cal.,  exam- 
ination for ' 

De  Grasse,  S/lvia  (ship),  removal  of  wreck 
of 

Delaware  Bay : 

Constmction  of  iron  pier  near  Lewes, 

Del 

Rxamination  for  harbor  of  refage  for 

deep-draft  vessels  near  month  or 

Imi»x>vement  of  ice-harbor  at  head  of, 

Del 

Ixnprovement  of  water  way  between 
Chincoteague  Bay,  Va.,  and,  at  or 

near  Lewes,  Del 

Removal  of  wrecks  in 

Delaware  Breakwater,  Del.,  harbor  at,  im- 
provement of 

Delaware  River  at  Philadelphia,  Pa.,  and 
Camden,  K.  J.,  establishment  of  harbor 
lines  in - 

Delaware  River,  Pa.  and  K.  J.,  improve- 
ment of 

Delaware  River,  removal  of  wreokfi  ftrom. . 

Demopolin.  Ala.,  and  Columbus,  Miss.,  Tom- 
bigbee  River  octween.  improvement  of. . 

Demopolis,  Ala.,  Tombigbee  River  below, 
improvement  of 

Department  of  the  Columbia,  report  of  act- 
ing engineer  ofHcor  on  operations  in 

Department  of  the  Platte,  report  of  acting 
engineer  officer  on  operations  in 

Departments,  military,  estimates  for  sur- 
veys and  reconnaissances  in 

Departments,  military,  reconnaissances  and 
explorations  in 

Depot,  engineer 

Des  Allemands,  Lake,  La.,  and  points  near 
Vacherle,  etc.,  bayous  Chevrenil  and  Ti- 
gre  between,  examination  of 

Des  Chutes  River,  Wash.,  Olympia  Harbor 
to  mouth  of,  examination  aiid  survey  of . 

Des  Glalses,  Bayoa,  La.,  from  Atcbaialaya 
River  to  Cottonport,  examiuntion  of 

Des  Moines  Rapius  and  Illinois  Rivor,  Mis- 
sissippi River  between,  improvement  of. 

Des  Moines  Rapids  and  Minneapolis.  Mis- 
sissippi River  between,  improvement  of. 

Des  Moines  Rapids  canal  and  dry  dock,  op- 
erating and  care  of 

Des  Moines  Rapids,  Mississippi  River,  im- 
provement of 

Detroit  River,  Mich.,  American  channel  of, 
examination  of 

Detroit  River,  Mich.,  improvement  of 

Devil  Lake,  N.  Dak.,  examination  of 

Dickinson,  Frederick  W.,  et  ci.,  bddge  of, 
in  Barnstable,  Mass ^ 

Distribution  of  charts  of  northern  and  north- 
western lakes 
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BUBJSOT. 


District  of  Colambia,  iraproTeroent  and  oare 
of  pnblio  baildinea  and  gronnda 

District  of  ColTimbu^  water  supply  ol 

DiTlsion  enzineers 

Diyision  of  the  Missouri,  report  ofeiigiueer 
officer  on  operations  in , 

IHrision  of  the  Pacific,  report  of  acting  engi- 
neer officer  on  operations  in 

Divisions,  Engineer 

Dirisions,  militsiy,  reconnaissances  and  ex- 
plorations in 

Doboy  and  Sapelo,  Ga.,  inside  route  be- 
tween, examination  and  survey  of 

Double  Bayou,  Chambers  County,  Tex., 
mouth  of,  examination  of. 

Dozier  Bridse,  Va.,  West  Keck  Biver  to 
and  beyoncL  examination  of 

Drum  Imet,  M.  C,  examination  of 

Dry  dock  at  St  Marys  Falls  Canal,  Mich 

Dry  dock,  Des  Mobies  Bapids,  operating  and 
care  of... 

Dublin,  6a.,  bridging  Oconee  Biver  near 

Duck  Creek,  Del.    (ISm  Smyrna  Biver.) 

Duck  Island  Harbor,  Conn.,  improvement  of 

Duluth  Harbor,  Minn.,  and  adjacent  waters, 
establishment  of  harbor  lines  in 

Dnlnth  Harbor,  Minn.,  improvement  of 

Duluth,  Minn.,  ship  channel  in  connecting 
waters  of  the  Great  Lakes,  between,  Chi- 
cago aaxd  Buffalo,  examination  of 

Duma,  Point,  and  Point  Capistrano,  CaL, 
deep-water  harbor  on  Paciflt  coast  be- 
tween, examination  for 

Duncan  Falls,  Ohio,  bridge  obstructing 
Muskingum  Biver  at 

Dunkirk  Harbor,  N.  Y.,  improvement  of  ... . 

Duties  of  officers  of  Corps  of  Engineers, 
statement  showing 

Duwamish  Biver,  Wash.,  examination  of. . . 

Duwamiah  Biver,  Wash.,  near  Seattle, 
bridging 

D*Wamisn  Biver,  Wanh.,  examination  of . . 

D'Wamlsh  Biver,  Wash.,  near  Seattle, 
bridging 


Eagle  Harbor,  Mich.,  Improvement  of 

East  Chester  Creek,  N.  Y.,  improvement  of . 

East  Omaha,  Nebr.,  bridging  Missouri 
Bi  ver  at 

East  Biver,  N.  Y.,  establishment  of  harbor 
lines  in 

East  Biver,  N.  Y.,  removing  obstructions 
from  

East  Tennessee,  Virginia  and  Georgia  Bail- 
way  bridge  and  llome,  Ga.,  Coosa  Biver 
between,  improvement  of 

East  Tennessee,  Virginia  and  Georgia  Bail- 
way  bridge  and  Wetampka,  Ala.,  Coosa 
Biver  betweeUtimprovement  of 

Xast  Tennessee,  Virginia  and  Georgia  Bail- 
way  Company,  bridge  of,  obstructing 
Tonnes-see  Biver 

Eastern  Branch  of  Elizabeth  Biver  and 
Lynn  Haven  Bay,  Vs.,  water  way  be- 
tween, examination  of 

Eastern  Branch  of  Potomac  Biver,  D.  C, 
examination  and  survey  of 

Xastem  Branch  of  Potomac  Biver,  D.  C., 
improvement  of 

Bcho  Harbor,  New  Bocholle,  N.  Y.,  im- 
provement of 

E<igartown,  Mass.,  Marthas  Vineyard, 
inner  harbor  at,  improvement  of. . .  .* 

Bdinburg  and  Carthaj^o,  Miss.,  Pearl  Kivcr 
between,  improvement  of 

Xflisto  Biver,  S,  C,  improvement  of 

Xdward  J.  Gay  (steamboat),  removal  of 
wreck  of , 

Xfflngham  County,  Ga.,  bridging  Savannah 
River  in 

Sldorado  Canyon  and  Yuma,  Ariz.,  Colo* 
imU)  Blrer  between,  examination  of 
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r'»tjt»'  hhtwf-iu.  fvaniina'iori  arul  ntirvey  of. 
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ni«nt  of 

T'lirit  Itivi-r.  (Ja.,  improvomf-nt  of 

Ylorfur*-,  Ala.,  bri«l;;e  obntrncting  TtMim-B- 

M*:  Ki vfT at 

"Flori'la    Outral  and    P«*ninsTilar   Railroad 

Coninanv.  bridge  of,  obstructing    Trout 

Crf<*K,  t'la 

FlTinliiiig  IJay,  X.  Y .,  ini]irnvoTnent  "f 

Fond  du  Lar,  Minn.,  and  (IrasMV  I^»int.  St. 

J>otiin   River   between,   exaniumtion  and 

fmrvey  of 

Forked  Dcor  River,  Toun.,  improvement  of  . 
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For»t«r,  Frederick  P.,  a  oi.,  bridge  of,  In 
Barnstable,  Mam 

Fort  Bontrm,  Mont.,  ami  Sioux  City,  Iowa. 
MiflBonri  River  betwuun,  examination  and 
aurvey  of -  • 

Fort  Marion,  Fla.,  repair  and  preservation 


of. 


Fort  Monroe,  Va.,  beach  protection,  water 
snpply,  and  sewerage  Bystem  at 

Fort  5f  iacni-a,  N.  Y.,  protection  of  site  of. . . 

Fortiflcatlous 

Fortiilcatlons,  eatimntcs  of  appropriations 
forl892-'Do 

Fortifications,  protection,  preservation,  and 
repair  of • 

Fort iflcations,  sites  for 

Fourche  River,  Ark .,  improvement  of 

Tbx  River,  Wis.,  improvement  of 

Fox  River,  ^yis.,  operating  and  care  of  locks 
and  dams  on 

Francis  £.  Hallock  (schooner),  removal  of 
wreck  of 

Frankfort  Harbor,  Mich.,  improvement  of . . . 

Frankfort.  Ky.,  bridge  obstructing  Ken- 
tncky  River  at 

Franklin.  Ala.,  and  West  Point,  Ga.,  Chat- 
tahoochee River  between,  examination  qf. . 

French  Broad  Kiver;  Tcnn.,  iraprovemi'nt  of . 

Fulton,  AA.,  Red  River  above,  improve- 
ment of 

Fulton  County,  Ky.,  and  Lake  County, 
Tenn.,  Missihsippf  River  between,  exam- 
ination of 

Fulton,  Miss.,  and  Vienna,  Ala.,  Tombigbee 
River  between,  improvement  of 

Fulton,  Miss.,  and  walker  Bridge.  Mhis., 
Tombigbee  River  between,  improvement  of 

O. 


Parti. 


GaUeries,  cable,  construction  of 

Galveston  Bay,  Tex.,  ship  channel  in,  im- 
provement o'f •- 

Giuveston  Bay,  Tex.,  valuation  of  channel 
constructed  by  Buffalo  Bayou  Ship  Chan- 
nel Company  in 

Galveston  Harbor,  Tex.,  entrance  to,  im- 
provement of 

Galveston  (West)  Bay,  Tex.,  from  Christians 
Point,  for  reoi>oning  channel  through 
West  Bay,  examination  and  snrvey  of 

Gartside,  Benjamin  (schooner),  removal  of 
wreck  of 

Gasconade  River,  Mo.,  improvement  of 

Gauging  Columbia  River,  Oregon  and  Wash . 

Gauzing  Mississippi  River  and  its  principal 
triDuuries 

Ganging  Mississippi  River  at  or  near  St. 

Ganley  River,  W.  Va.,  improvement  of 

Gay,  Edward  J.  (steamboat),  removal  of 
wreck  of 

Gay  Head  Light,  removal  of  wreck  near 

Gen.  W.T.  Snerman  (schooner),  removal  of 
wreck  of 

General  Lee  (steamer),  removal  of  wreck  of. 

Georgetown  Harbor,  S.  C,  improvement  of. . 

Gilchrist,  Leo  (elevator),  removal  of  wreck  of ' 

Glaises,  Bavou  dcs.  La.,  from  Atchafalaya 
Riverlo  Cottonport-.  examination  of 

Glon  Cove  Harbor,  K.  T.,  improvement  of . . . 

Gloucester  Harbor,  MasN.,  impruvoraeut  of. . 

Goat  Isbmd,  Now)M>rt  Harbor,  R.  I.,  exam- 
ination of  spit  at  south  end  of 

Golden  Ea^le  (Hclumner),  removal  of  wreck  of 

Goose  Rapids,  Red  River  of  the  North,  Minn, 
and  N.  l>ak.,  examination  for  coustrnction 
of  lock  and  dam 

GK>rdon  Landing,  Lake  Champlain,  Vt., 
breakwater  at 

Goehen  Creek,  K.  J.,  examination  and  sur- 
vey of 

GoTomors  Island,  N.  Y.,  sea  walls  at 
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Subltect. 


OowaaoA  Baj  cfaa]uie1«yew  York  Harbor, 
K.  Y.,  examlnatMn  of 

GowanuB  Bay,  N.  Y.,  improvement  of 

Grand  UaTeQUarl>or,Mieh.,improvemfiit  of. 

Grand  Lake,  La.,  coutm  of  Merroenton  River 
throQfk,  examination  and  survey  of 

Grand  Maraia,  Mich.,  harbor  of  refage  at, 
improvement  of 

Grand  Maniift,  Minn.,  harbor  at,  improve- 
ment of 

Grand  Rapida,  Mich.,  Grand  Kiver  below, 
examination  and  survey  of 

Grand  River,  Mich.,  below  Grand  Rapids, 
examination  and  tturvey  of 

Grand  River,  Ohio,  below' Richmond,  exami- 
nation and  aarvey  of 

Grand  Trtink  Railway  Company,  bridge  of, 
obstmctlng  channel  to  Back  'Cove,  Port- 
land, Me  

Grass  River,  X.  Y..  improvement  uf 

Grassy  Point,  Minn.,  and  Fond  dn  Lar, 
St.  Louia  River  between,  examination  and 
survey  of 

Grays  Harbor  and  Bar,  Wash.,  examination 
and  survey  of 

Grays  liarlxjr,  Wash.,  bridging  Johns  River 
near  conduence  with 

Grays  River,  Wash.,  examination  and  sur- 
vey of 

Great  Bay,  N.  J.,  examination  for  harbor  of 
ref  u  ge 

Great  Bay,  N.  J.,  north  of  Atlnntir  City  and 
Ca})e  Ma\',  thoroughfare  between,  exami- 
nation of. 

Great  Chazv  River,  N.  Y.,  improvement  of. 

Great  Egg  Harbot  Bay  and  Barnej;at  Bay, 
X.  J.,  sound  between,  exarainntioii  of 

Great  Falls,  Mont.,  and  canvon  next  l)elow 
Stnbbs  Fenry,  Missouri  liivcr  between, 
examination  and  survey  of 

Great  Falls,  Mont.,  and  Sionx  City,  Iowa, 
Missouri  River  between,  improvement  of. 

Great  Falls,  Potomac  River,  erection  of  tiuh- 
ways  at 

Groat  Kanawha  River,  W.Va.,  at  Charleston, 
bridging 

Great  KanaM-ha  River,  "W.  Va.,  deposit  of 
refuse  in 

Great  Kanawha  River,  W.  Va.,  improve- 
ment of 

Great  Kanawha  River,  W.  Ya.,  operating 
and  care  of  looks  and  dams  on 

Great  Lakes,  printing  and  distribution  of 
charts  of 

Great  Lakes,  ship  channel  in  connecting 
waters  of  the,  betwe^^n  Chicago,  Duluth, 
and  Buffalo,  examination  of 

Great  Lakes,  survey  of , 

(rreat  Pedee  Iiiver,'S.  C,  improvement  of  .. 

Great  Sod  us  Bay,  N.  Y.,  harbor  at,  improve- 
ment of 

Great  "Wicomico  River,  Va.,  examination  of 

Green  Bay  Harbor,  Wis.,  improvement  of  ., 

Green  Jacket  Shoal,  Providence  River,  R. 
I.,  removal  of 

Green,  Maria  (schooner),  removal  of  wreck 
of 


PutL 


Page. 
Part  U.  Part  lU.  Part  IV 


Green  River,  Ky.,  above  mouth  of  Big  Bar- 
ren River,  examination  of , 

Green  River,  Ky.  (ImIow  Look  No.  1),  at 
Spottsville,  bridge  obstructing , 

Green  River,  KjTm  nionth  of,  and  Evnns- 
ville,  Ind.,  Ohio  River  between,  examina- 
tion of 

Green  River,  Ky.,  opr'rating  and  keeping 
in  repair  looks  and  daniR  on 

Greenbrier  River,  W.  Va.,  and  AVilson 
Creek,  Va.,  New  River  between  mouths 
of,  improvement  of 

Greenport  HarV>or,  N.  Y.,  improvement  of.. 

Greenwich  Bay,  K.  I.,  injpnnement  of 

Groese  Pointe  Clmuuel,  Mich.,  improve- 
ment of : 
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Groundi,  public,  D.  C,  improTement  and 
Ottreof , 

Gimter  Creek  at  Gtmtenville,  Ala.,  exami- 
nation of 

OonteraviUe,  AU.,  Gunter  Cieek  at,  exami* 
nation  ef. 

Gnyandotte  Biver,  W.  Ya.,  impioTement  of. 

Habersham  (steamer),  remoral  of  wreck  of. 

Haokensack,  K.  J.,  and  Newark  Bav,  Haok- 

ensack  Btver  between,  examination  and 

survey  of 

Haokensack  Hirer,  N.  J.,  examination  and 

survey  of 

Half-Moon  Beef,  Aransas  Bay,  Tex.,  ex- 
amination for  removal  of. 

Hallock,  !Prancis  £.  (schooner),  removal  of 

wreck  of 

Hamilton,  111.,  sloush  in  Mississippi  River 

1^  examination  m 

Hampton  Creek  and  Bar,  Va.,  improvement 

of 

Hampton  Boads,  Ya.,  oonstruction  of  case- 
mate at 

Hampton  Boads,  Ya.,  defense  of , 

Hanokerchief  light-diip,  removal  of  wreck 

near , 

Harbor  and  river  Improvements 

Harbor  lines,  establishment  of 

At  Dnliith,  Minn.,  St.  Louis  Bay,  Supe- 
rior Bay,  and  adjacent  waters,  Minn. 

and  Wis 

At  Lubeq,  Me 

At  Kew  Caatle2_pel 

At  San  Pedro,  Wilmington  Harbor,  Cal. 

In  Astoria  Harbor,  Oregon 

In  Boston  llarbor.  Mass 

In  Chicago  Harbor,  111 

In  Humboldt  Bay,  Col 

In  Kennebec  Biver  at  Bath,  Me 

In  Now  York  Harbor  and   acyacent 

waters 

In  port  of  Philadelphia,  Pa 

In  Portage  Lake,  Mich i 

In  St.  Augustine  Harbor,  Fla 

In  San  Francisco  Harbor  and  adjacent 

waters,  Cal 

Harbor  lines  in  Portage  Lake.  Mich.,  resur- 

vey  and  rekk»ition  of  * 

Harbors  and  rivers,  examinations,  surveys, 

and  contingencies  of,  estimates  for 

Harbors  of  refuge: 

At  Block  Island,  B.  I 

At  entrance  of  Sturgeon  Bay  Canal,  Wis. 

At  Grand  Marais,  Mich 

At  Hy  annls.  Mass 

At  Little  Harbor,  N.  H 

At  Lynnhaven  Bay,  Ya.,  examination 

and  survey  for 

At  Milwaukee  Bay,  Wis 

At  Nantucket,  Mass 

At  Point  Judith,  B.  I 

At  Portage  Lake,  Mich 

At  Sand  Beach,  Lake  Huron,  Mich 

At  Sandy  Bay,  C^ape  Ann,  Mass 

At  Stonfnffton.  Conn 

Near  mouUi  of  Delaware  Bay,  examina- 
tion for  

Harlem  Biver,  N.  Y.,  at  155th  street  and  Mc- 
CombXteun Boad|l4ew  York  City,  bridging 

Harlem  River,  N.  Y.,  improvement  of 

Harlowe  Biver,  N.  C,  improvement  of 

Uarmar.  Ohio,  bridge  obstructing  Muskin- 
gum Biver  at 

Harraseeket  Biver,  Me.,  improvement  of . . 
Hartford,  Conn.,  Ckmnectiout  Biver  above, 

improvement  of 

Hartford,  Conn.,  Connecticut  River  below, 

examination  of 

Hiariford,  Conn.,  Connecticut  Biver  below. 
improvement  of 
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Harrp  dc  rrrnre.  Md..  Snsqnehanna  Kivor 
above  ami  Im'Iow,  inipro venw-nt  of 

H«vi"e  «le  lirare,  M«l.,  SawnuhanDa  River 
above,  oxAminutiou  and  8ur\ ov  of 

Hftv  I^ke  (  liaunt'l.  St.  Marys  River,  Mich., 
unpro\  ciin'nt  of 

Hell  (Tate  aiid  Ka«t  River,  N.  Y..  removing 
obstnu'tioi'.R  from 

Bi»rr  iKlaiid  Dam,  Allegheny  River,  Pa., 
constriM't  if»n  of 

IIiawaA»«f  liivtT,  Tenn.,  iniprovoment  of. .. 

lliuirham  Ilarbor,  MaHS.,  improveinrnt  of.. 

Holland  Harlwr.  Mi<h..  iiiiprovenu'nt  of 

Holly  Landinj;;ind  I^ingBridpc.  Va..  Chick- 
ahnininy  Rivf«r  bftwtH'n,  examination  of.. 

Holmes  River,  Flrf.,  imnrovemeiu  of 

HoiiniA,  La.,  and  ThilnKb-anx,  liayoa  Terr© 
Itonne  betwo«'n,  examinal  ion  of 

Hou!*atonir  Itivtr,  Conn.,  improvement  of .. 

Hon.s'on,  (Vntral  AikanHiia  and  Northern 
Railroad  Conii)any,  bridge  of.  across  Little 
River.  La 

Hou.ston,  Central  Arkansas  and  Xorthofn 
Railroad  Company,  bridge  of,  across  Oua- 
chita River,  La 

Houston.  Central  Arkansas  and  yorthern 
Rfijlroad  Company,  bridge  of,  across  Red 
River,  La 

HudHon  liarbor.  Wis.,  examination  of 

Hudson  River.  X.  Y.,  at  Moodna  Rivt«r(Mur- 
deror.H  Creek),  Cornwall,  examination  and 
survey  of 

HndHon  River,  N.  Y.,  at  Kew  York  City, 
bridging 

Hud.'*on  River,  N.  Y.,  Board  on  improve- 
ment of 

Hndson  River,  N.  Y.,  improvement  of 

Hudson  River,  N.  Y.,  licenses  for  use  of 
piers,  etc..  in 

Humboldt  Bay,  Cal.,  estiiblishment  of  har- 
Ijor  lines  in 

Humboldt  Harbor  and  Bay,  Cal.,  improve- 
ment of 

Huntington  Bridge,  Idaho,  and  Seven  Devils 
Mining  District,  Upper  Snake  River  be- 
tween, examination  and  8urvey>of 

Huntington  Harbor,  N.  Y.,  improvement  of. 

Huron  Uarbor.  Ohio,  improven\eut  of 

Huron,  Lake.  Corsica  Shoal,  Mich.,  at  lower 
end  of.  exam inatiou  of 

Huron,  Lake,  harbor  of  refuge  at  Sand  Beach, 
Mich 

Hyannis,  Ma.'^s.,  harlwr  of  refuge  at 

Hyannis,  Mass.,  rwmoval  of  wreck  in  harbor 
at 
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'I. 

Ice-harbors : 

At  head  of  Delaware  Bay,  Del 

At  Marcus  Hook.  Pa 

At  mouth  of  Mu.skiugum  River,  Ohio... 

At  New  Ca^'tle.  Del 

Hlinois  and  Mississippi  Canal,  construction 


of. 


Ulinoia  River,  111.: 

Examination  and  survey  of,  below  La 
Salle 

Improvement  of 

Imi»rovement  of  MiKsissippi  River  be- 
tween Des  iIoiue.s  Rui)i(l»  and 

Improvement  of  MiHsissippi  River  be- 
tween Ohio  River  and 

Operating  and  care  of  La  Grnnge  Lock  . 
Increa.sing  water  supply  of  W.isliiiigtou.D.C 
Indian  River,  Fla.,  between  Titus villo  :ind 

Jupiter  Inlet,  exaniiiiatiou  of 

Indiana  Chut*,  FalLs  of  Ohio  River,  im)irove- 

ment  of 

Ii^jury  to  and  oceupnncy  of  nublic  works  by 

corporation.^  or  indivuluaia 

Inspect  ion  of  improvement  of  South  Pass  pf 
Mississippi  Ri  ver 
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biier-State  Bridge  and  Street  RailwAv  Com- 
pany, brid^^  of.  across  Missoari  River  at 

Connoil  Bluffs,  Iowa 

Ipswich  Biver,  Mass.,  improvement  of 

Isle  Marthe  (ship),  removal  of  wreck  of 


J. 

s 

Jackson  Crook,  Chester  Kiver,  Hd.,  removal 
of  wreck  in 

Jackson,  Miss.,  and  Carthage,  Miss.,  Pearl 
Biver  between,  improvement  of 

Jackson,  Miss.,  Pearl  Biver  below,  im- 
provoment  of 

Jacksonville  and  Siinibrtl,  Fla..  St.  Johns 
Biver  between,  examination  of 

Jamaica  Bay  and  Long  Beach  Inlet,  K.  Y., 
water  way  between,  examination  and 
survey  of 

James  River,  Va.,  improvement  of 

Jefferson,  Tex.,  and  Shreveport,  La.,  Cy- 
press Bayon  and  the  lakes  between,  sur- 
vey of 

Jekyl  Creek,  Ga.,  improvement  of 

Jellico  Creek,  Kvm  Cumberland  River 
above  mouth  of,  improvement  of 

Johns  Biver,  Wash.,  near  confluence  with 
GraysHarbor,  bridging 

Jones  Landing,  Md.,  and  Crumpton,  Ches- 
ter Biver  between,  improvement  of 

Josiah  Whitehouse  (schooner),  removiU  of 
wreck  of 

Jupiter  Inlet  and  Titusville,  Fla.,  Indian 
River  between,  examination  of 


i  City,  bridging  Missouri  Biver  about 
8.6  miles  above 

Kansas  City  Terminal  Bailway  Company, 
bridge  ot,  across  Missouri  River  near 
Quindaro,  Bans 

Kansas  Biver,  Bans.,  bridging  Missouri 
Biver  near  mouth  of 

Karqulnes  Strait,  Cal.,  modification  of  luir- 
bor  llnca  on  south  Hhore  of 

Karquinea  Strait,  Cal.,  Murvey  of 

Easkaskia  Biver,  III.,  improvement  of 

Kennebec  Biver,  Me.,  at  Bath,  establish- 
ment of  harbor  lines  in 

Kennebec  Biver,  Me.,  from  Water vi lie  to 
Augusta,  exAminatiou  and  survey  of 

Kennebec  Biver,  Me.,  improvement  of 

Kennebnnk  River,  Me.,  improvement  of 

Kenosha  Harbor,  Wis.,  improvement  of 

Kentucky  Biver,  By.,  at  J<  rank  fort,  bridge 
obstructing. 
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389 
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Kentucky  River,  Ky.,  improvement  of 

Kentucky  Biver,  Ky.,  operating  and  keep- 
ing in  repair  locks  and  dams  on , 

Kewaunee  Harbor,  Wis.,  improvement  of  . . 

Keweenaw  Bay  and  Portage  Lake,  Mich., 
purchase  of  canal  between 

Keweenaw  Point,  Mich.,  purchase  of  canals 
across  

Key  West  Harbor,  Fla.,  northwest  entrance, 
improvemcmt  of 

Keyport  Harbor,  N.  J.,  improvement  of 

Kingston  Harbor,  Mass.,  examimition  and 
s  un'ey  of 

Kingstree,  S.  C,  Black  Biver  below,  exam- 
ination of 

Klaskulne  Biver,  Wash.,  improvement  of . . 


La  Fayette,  Ind.,  and  Terre  Haute,  Wa- 
bash Biver  between,  examination  of 

La  Fourche,  Bayou.  La.,  improvement  of 

La  Grange  Bayou.  Fla.,  improvenifut  of 

La  Grange  Lock,  Illinois  River,  111.,  opera- 
ting and  care  of 
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Lake  Arthnr,  La.,  conrsp  of  Mermenton 
River  thn>iij;h.  examination  ami  iiar^ey  of. 

LAko  Cbaniplain,  Nnrrows  of,  N.  Y.  and 
Vt.,  improvmucDt  of 

Lake  County,  Tenn.,  and  Fulton  County, 
Ky.,  Mississippi  Kiver  bvtwecn,  examina- 
tion of 

Lake  des  Allemands,  La.,  and  )>ointa  near 
Vacherie,  etc.,  baj-oun Chevreuil and  Tigre 
betwtfien,  examination  of 

Lake  Huron,  Corsica  Shoal,  Miob.,  at  lower 
end  of,  examination  of 

Lake  Huron,  barbor  of  refuge  at  Sand  Beacb, 
Mich  : 

Lake  Monroe,  Fla.,  St.  Jobns  Biver  above, 
examination  of 

Lake  Pontcb  art  rain,  La.,  shoals  Id,  near 
Kigoleta,  examiucation  of 

Lake  Samamisb,  Wa»h.,  ship  canal  to  con- 
nect Paget  Sound  with,  examination  for.. 

Lake  Superior,  purchase  of  canals  connect- 
ing  Portage  Lake,  Mich.,  wit h 

Lake  Superior  Ship  Canal  Kailway  and 
Iron  Companj^  Canal,  purchase  of 

Lake  Union,  Wash.,  ship  canal  to  connect 
Paget  Sound  with,  examination  for 

Lake  Washington,  Wa.'^h.,  8hipcAn.il  to  con- 
nect Puget  Sound  with,  examination  for.. 

Lakes,  Great,  ship  channel  in  connecting 
waters  of  the,  between  Chicago,  Duluth, 
and  Buffalo,  examination  of 

Lakes,  northern  and  northwestern,  printing 
and  distribution  of  charta  of 

Lakes,  northern  and  northwestern,  survey 


Larchmont  Harbor,  N.  Y.,  improvement  of  . 

La  Salle,  111.,  Illinois  River  oelow,  exami- 
nation and  survey  of 

La  Trappe  River,  'Md.,  examination  and 
survey  of 

l4iwBof*Fifty-fir8tCongress,sccondsession, 
affecting  Corps  of  Engineers 

Leaf  River,  Miss.,  imnrovement  of 

Leavenworth  ana  Platte  County  Bridge 
Company,  bridge  of,  across  'Missouri 
River  at  Leavenworth,  Kans 

Leavenworth,  Kans.,  bridging  Missouri 
River  at 

Leavenworth,  Kans.,  Missouri  River  from 
old  mouth  of  Platte  River,  Little  Point, 
to  a  jwint  opposite,  examination  of 

Lee,  General  (nteamer),  removal  of  wreck  of. 

Leo  Sloujih,  I'la.,  improvement  of 

Leo  Gilcliri.st  (elevator),  removal  of  wreck  of. 

Levisa  Fork,  Big  Sandy  River,  Ky.,  im- 
provement of 

Lewes,  Del.,  construction  of  iron  pier  in 
Delaware  Bay  near 

Lewes,  Del.,  Delaware  Bay  at  or  near,  and' 
Chincoteague   Bay,  Va.,  water  way  be- 
tween, improvement  of 

Lewis  and  Clarke  River,  Oregon,  examina- 
tion and  survev  for  snagging 

Lewiston,  Idaho,  oridgiug  Clearwater  River 
about  11  mil«?^  above 

Licking  River,  Ky.,  between  Farmer  and 
"West  Liberty,  improvement  of 

Linchestcr  River,  Md.,  examination  of 

Little  Egg  Harbor  Bay  and  Inlet,  N.  J., 
examination  for  harl>or  of  refuge  at 

Little  Harbor,  N.  II.,  harbor  of  refuge  at . . . 

Little  Ifjiand,  Mass.,  bridging  ch.nnnel  be- 
tween mainland  at  Osterville  and,  Barn- 
stable, Mass 

Little  Kanawha  River,  W.  Va.,  improve- 
ment of 

Little  Narragan sett  Bay,  Watch  HiU  Cove, 
R.  I.,  examination  of 

Little  Pedee  River,  S.  C,  improvement  of. . . 

Little  Pigeon  Kiver,  Tenn.,  below  Sevier- 
ville,  examination  of 

Little  Platte  River,  Mo.,  old  mouth  of,  to  a 
point  oi>posito  Leavenworth,  Missouri 
River  from,  examination  of. ... , 
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Little  Point,  MisAouri  River  from  old  i  nouth 
of  Platte  Kiver  at,  to  a  point  op.poBite 

Leavenworth,  examination  of 

Little  Red  River,  Ark.,  improvement  of 

Little  River.  La.,  bridging 

Little  River.  Mo.  and  Ark.,  iroproven  lent  of. 
Little  Rock  Island,  Mississippi  Rive  r,  near 
Clinton,  Iowa,  examination  and   survey 

for  removal  of  bars  north  of 

Little  Sodus  Bay,  N.  Y.,  harbor  at,  ii  oprove* 

ment  of 

Little  Tennessee  River,  near  Nilea  Ferry, 

Tenn.,  bridge  obstructing 

Locks  and.  dams: 

Coosa  River,  Qtk.  and  Ala.,  operating 

and  care  of  locks  and  dams,  etc.,  on 

Fox  River,  Wis.,  operating  and  oare  of 

locks  and  dams  on 

Great  Kanawha   River,  W.  Va.,  oper- 
ating and  care  of  looks  and.  dams  on. 
Green  and  Barren  rivers,  Ky.,  operating 
and  keeping  in  repair  locks  and  dams 

on 

Illinois  River, 111.,  operating  and  care  of 

La  Grange  Lock 

Kentucky  River.  Ky.,  operating   and 
keeping  in  repair  locks  and  dams  on . . 
Monongiwela  Ri  ver,  operating  and  care 
of  looks  and  dams  !Nos.  8  and  9 


Honongahela  River,  purchase  of  Lock 
and  Dam  No.  7 


Monongahela  River,  purchase  of  Lock 

and  Dam  No.  6 

Muskingum  Rivor,  Ohio,  operating  and 

career  locks  and  dams  on 

Lockwood'sFoUy  River,  K.  C,  improvement 
of 


Long  Beach  Inlet  and  Jamaica  Bay,  K.  Y., 
water  way  between,  examination  and  sur- 
vey of 

Long  Bridge  and  Holly  Landing,  Ya.,  Chick- 
ahominy  River  between,  examination  of. . , 

Lonisvilleand  Kashville  Railroad  Company, 
bridge  of^  obstructing  Kentucky  River, 

Louisville  and  Portland  Canal,  Ky.,  operat^ 
ing  and  care  of , 

Louisville,  Ky.,  Falls  of  Ohio  River  at,  im- 
provement ot 

Louisville,  Bt  Louis  and  Texas  Railroatl 
Company,  bridge  of,  obstructing  Green 
Kiver,  Ky 

Lower  AVUlamette  River,  Oregon,belo  w  Port- 
land, improvement  of 

Lnbeo  Channel,  Me.,  examination  of 

Lubeo  Channel,  Me.,  improvement  of. 

Lubec,Me.,  establishment  of  harbor  lines  at. . 

Ludington  Harlior,  Mich.,  improvement  of  . . 

Lumber  River,  Hf.  C.  and  S.  C,  improvement 
of 


Lynn  Harbor,  Mass.,  Iroprovoment  of 

L>'nn  Haven  Bay  and  ca.st€m  branch  of 
'JBlizabeth  River,  Va.,  water  way  between, 
examination  of 

Lynn  Haven  Bay,  near  Ciipo  Henry, at  foot  of 
Chesapeake  Bay.  Va..('xamiuati6n  and  sur- 
vey for  harbor  of  refuge  at 


HI. 

Machodoo   Creek,  Upper,  Ya.,  examination 
of , 


Mackey  Creek,  N.  C,  Improvement  of 

Ma^on,  Bayou,  La.,  improvement  of , 

Macon,  Dublin  and  Savannah  Railroad  Com- 
pany, bridge  of,  across  Oconee  Rivor.  Ga. . . 

Maiden  River,  Mass.,  examin.ition  of .  1 

Manasqnau  (Squan)  River,  X.  J.,  improve- 
ment of 

Manatee  River,  Fla.,  improvement  of 

Manchac.  Bayou,  La.,  improvement  of 

Manchester  Itarbor,  Mass.,  improvement  of. . 

Maziisteo  Harbor,  Mich.,  improvement  of  . . 
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Hanistiqae  Harbor,  Mioh-improresncntof. 

Manitowoc  Harbor,  \Vi8.,  improveBaent  of . . 

Manokin  Biver,  Md.,  improvetuent  of 

HapH,  e«t  imates  for  publication  of 

MapA.  military-  andotlier 

Marcua  Hook',  Pa.,  ice- harbor  at,  improve- 
ment of  

Maria  Green  (achooner).  removal  of  wreck  of. 

3iaTietta  and  Xortli  Georgia  Kailway  Com- 
pany, bridge  of,  obstructing  Little  Ten- 
neKMfo  River , 

Marietta,  Ohio,  bridge  obstructing  Muakin- 
pum  Kivor  at 

Marion,  Fort,  Fla.,  repair  and  preserva- 
tion of , 

Marqnett*  Harljor,  Mit'h.,  improvement  of . 

Mnrquctte  Harbor,  Midi.,  8nr%-ey  at 

Martnaa  Vineyard,  inner  harbor  at  i£«lgar- 
town,  Mass..  improvement  of , 

Mart  lias  Vineyard,  MenemMha  Bight,  Mass., 
examination  and  survey  of 

Mary  Ellen  (schooner),  removal  of  wreck  of 

Mnry  H.  lihoades  (schooner),  removal  of 
wreck  of 

Mattaponi  River,  Va.,  improvement  of 

llattawan  Creek,  N.  J.,  iropmvement  of 

Mattituck  Ray,  Suffolk  County,  N.  Y.,  ex- 
amination for  breakwater  at 

Mauric«  River,  N.  J.,  improvement  of 

Mav,  Cape.    (See  Capie  Mav.) 

Mcbomb  Dam  Bridge,  New  York,  N.  Y., 
bridge  to  replace 

MoEeesport,  Fa.,  bridging  Yonghioghony 
River  at 

McMinnville,  Oregon,  Yamhill  River  below, 
examination  and  survey  of , 

Mediator  (steamer),  reiboval  of  wreck  of 

MemphiH  Harbor,  Tenn.,  examination  of — 

Mencmsha  Bight,  Marthas  Vineyard,  Mass., 
examination  and  survey  of 

Menonipnee  Harbor,  Mich,  and  Wis.,  im- 
provementof 

Menomonee  River,  Mich,  and  "Wis.,  im^ 
provement  of 

Memienton  River,  La.,  and  tributaries,  ex- 
amination and  survey  of , 

Merrimac  River,  Mass.,  improvement  of 

M.  E.  Tremble  (schooner),  remove  of  wreck 
of 

Miamns  River,  Conn.,  examination  and  sur- 
vey of 

Micl'iigan  City  Harbor,  Ind.,  improvement  of 

Miles  City,  Mont.,  Tongue  River  near,  ex- 
amination of 

Mil  ford  Harbor,  Conn.,  improvement  of 

Militfury  departments,  estimates  for  surveys 
and  reconnaissances  in 

Military  divisions  and  departments,  recon- 
naissances and  explorations  in 

Military  maps 

Milwaukee  Bay,  "Wis.,  harbor  of  refuge  at . 

Milwaukee  Harbor,  Wis.,  improvement  of., 

Min^o  Creek,  S.  C,  improvement  of 

Minin^d^bris  question  in  California,  in- 
vestigation of 

Minneapolis,  Minn.,  and  Des  Moines  Rap- 
ids, MisHissippi  River  between,  improve- 
raeut  of , 

Minnesota  Point,  at  Superior,  Wis.,  im- 
provement of 

Minnesota  River,  Minn.,  improvement  of. . 

Minnewanken  Shoals,  Devil  Lake,  N.  Dak., 
examination  of 

Mispillion  Creek,  Del.,  improvement  of 

Mispillion  River,  Del.,  examination  and  sur- 
vey of 

Misaissippi  Canal,  Hlinois  and,  construction 
of 

Mississippi  River: 

Briil;i;mg,  at  Alton,  U 

Bri<l«iii^'.  at  St.  Paul,  Minn 

Bri<l;;iiip:.  at  Winona,  Minn 

Jirid^iu^,  near  Clinton,  Jowa , , 
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MiBsiseip^i  River — Continued. 

Examination  and  snrvuy  for  removal  of 
bars  north  of  Little  Hock  iBland,  near 
Clinton,  Iowa 

Examination  and  survey  to  determine 
otfect  of  back  water  at  Clarendon, 
Ark.,  and  Lower  White.River 

Examination  of,  at  Memphis  Harbor, 
Tenn 

Examinaf  Jon  of,  at  Warsaw,  HI 

Exxunination  of,  from  Lake  County, 
Tenn.,  to  Fulton  County,  Ky.,  north 
and  west  of  Reolfoot  Lake 

Examination  of  slough  at  Hamilton,  HI . 

Gauging;  and  its  principal  tributaries. . . 

Gauging,  at  or  near  St. Paul,  Minn .' 

Improvement  of,  above  Falls  of  St.  An- 
thony, Minn 

Improvement  of,  between  Bes  Moines 
Bapids  and  Illinois  River 

Improvement  of,  between  Minneapolis 
and  Des  Moines  Rapids 

Improvement  of,  between  Ohio  and  Illi- 
nois rivers 

Improvement  of  Des  Moines  Rapids 

Improvement  of,  et-c.,  l>etween  Ohio 
River  and  Head  of  the  Passes  (re- 
port of  Mississippi  River  Commis- 
sion)   , 

Inspection  of  improvement  of  South 
Pass  of 

Operating  snag  boats  and  dredge  boats 
on  Upper 

Removing  snags  and  wrecks  from 

Reopening  Willow  Slough,  or  some 
oUier  channel  from  Quincy  Bay  to 

Reservoirs  at  headwaters  of 

Survey  for  reservoirs  at  sources  of 

Mississippi  River  Commission,  report  of..., 
Missouri,  Division  of  the,  report  ox  engineer 

officer  on  operations  in 

Missouri  River : 

Bridging,  between  Council  Blufb,  Iowa, 
and  East  Omaha,  Kebr 


Page. 


PartL 


Bridging,  between  Leavenworth,  Kans., 
and  Platte  County,  Mo 

Bridging,  near  mouth  of  Kansas  River, 
between  Wyandotte  County,  Kans., 
and  Clay  County,  Mo 


Bridging,  near  Qiiindaro,  Kans.,  al>ont 

8.6  niiles  above  Kansas  City 

Examination  and  survey   of,  between 
canyon  next  below  Stuobs  Ferry  and 

Great  Falls,  Mont 

Examination  and  survey  of,    between 
mouth  of  Big  Sioux  River  and  north 

line  of  South  Dakota 

Examination  and  survey  of,  between 
Sioux  City,  Iowa,  and  Fort  Benton, 

Mont 

Examination  of,  at  Weston,  Mo 

Examination   of,  from   old  mouth   of 
Platte  River,  Little  Point,  to  point 

opposite  Leavenworth,  Kans 

Improvement  of,  between  Gi'eat  Falls, 

Mont.,  and  Sioux  City,  Iowa 

Improvement  of,  etc.  (report  of  Mis- 
souri River  Commission) 

Missouri  River  and  Land  Improvement  and 
Construction  Company,  bridge  of,  across 
Missouri  River  near  mouth  of  Kansas  River 

Missouri  River  Coi]imi8.Hibn,  report  of 

Mobile  Harbor,  Ala.,  improvement  of 

Jiukelumne  River,  Cal.,  examination  and 

survey  of 

Mokelunino  River,  Cal.,  imijrovoment  of 

Monougahela  River,  W.  Va.  and  Pa. : 

Bridging,  near  Pittsburg 

Improvement  of 

Operating  and  care  of  Locks  and  Dams 

Wos.  8  and  0 

Purchase  of  Lock  and  Dam  No.  7 

Purchase  of  Lock  and  Daiu  No.  6 
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wy  of 

If. 

Xandtia  Cr'^'V.  V».  p^xamirutifm  of 

>»ari»**:n.f/rj«I  Ili\*-r.  Va.,  iiiii»rov»-m*-Tit  of 

Jianfi'ok^  Kivf^r,  Md.,  uorlhwf^t  fork  of. 
<:xani :  nar ion  of 

>'aijtrjrk«t.Ma*«t..  h;irU^r  of  r»-fii;r»-  aS 

>ayia  }Ci\#T  T al..  Imj^rovrrmiit  of 

>arrai:aiJM-tt  Jiav.  Ji.  I.,  chanii*!  Ik-Iw^ti 
Htarvf:  (ufA^iimWiid  aiid  xuaiiiljibd,  exuiiil- 
Tiation  of 

yarrai:aijH*-tt  JJay,  K.  I.,  conatruction  of 
raM<iiiat»n  for  •!»  f*-ii***  of 

>'arra;,'ani»tt  I'.a v.  R- 1..  iiny»rov#'Tij»nt  of 

>i'arra^iiai:iiH  Jlivrr.  M*-..  irKprovi-iin-iit  of.. 

Narrow*  ol  Lak»-  (.Ijain plain,  X.  Y.  and  Vt., 
Jriiprovi'fiMnt  of, 

'S'Af'A  Kivtr,  Wa>»h.,exiUMiiiation  aDd  arir- 
V»' V  of -•. 

Nanfi villii  M*"AUii-T),  wrw:k  of 

Ka^hvill*-,  IVnn.,  CumlK.Tland  Kiver  above, 
imiirovi!rn<rrit  of 

JsiMKh\'\\\t'..  T«-nn.,  Cumberland  Kiver  btlow, 
lrnj)rov<-ni*Tit  of 

Nwlx  H  Ki  v*r,  Tex,,  improvfmont  of . .  -  - 

Xi-halirii  IJay,  On^run,  irniirovf-in»nt  of.. .'. .. 

N«-l!i'!  rbari:*').  n-nxival  of  M-rf<^k  of 

KrnuHJjl  Kiver, at  ►SuiKirior,  \ViM.,eiamina- 
tion  of 

lff;Hhaw»naand  Cuttylinnk  islands. MaH«.. 
C'anapitKJt  Clianuel,  between,  examination 
and  Hui:v«y  of 

Is'eu.se  River.  X.  C'  improvement  of 

New  Bedford  Harbor,  Mass.,  impn>vement 
of 
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yew  Berne  and  Beaiifort,  N".  C.,  water  way 

between,  improvement  of 

New  Bridge  Company,  bridge  of,  obstruct- 
ing Ashley  River,  S.  C 

New  Castle,  Del.,  08tabli8lunent  of  harbor 

lines  at 

New  Castle,  Del.,  ice-harbor  at,  improve- 
ment of 

New  Haven,  Conn.,  breakwater  at 

New  Haven  Harbor,  Conn.,  improvement  of. 
New  London  Harbor,  Conn.,  examination 

of  Shaw  Cove 

New  London  Harbor,  Conn.,  improvement 

of 

New  Orleans  Harbor,  La.,  removal  of  wrecks 

m 

New  River,  N.  C,  and  Beaufort  Harbor,  N. 
C,  water  way  between,  improvement  of. . 
New  River,  N.  C,  and  Swansboro,  N.  C, 

water  way  between,  improvement  of 

New  River,  N.  C,  improvement  of 

New  River,  Va.  and  w  .Va.,  Improvement  of . 
New  Rochelle  Harbor,  N.  Y.,  improvement 

of 

New  Rochelle,  N.  Y.,  Echo  Harbor,  im- 
provement of 

New  York  Central  and  Hudson  River  Rail- 
road   Company,   bridge  of.  obstructing 

Spn vten  Duyvil  Creek,  N.  Y 

New  York  Harbor,  N.  Y. : 

Constraction  of  casemates  at 

Defense  of 

Establishment  of  harbor  lines  in,  and  } 

a4Jacent  waters 3 

Examination  of  Bay  Ridge  Channel 

Examination  of  Butt«rmilk  and  Go- 

wonns  Bay  channels 

Improvement  of 

Improvement  of  Bay  Ridge  Channel 

Improvement  of  Buttermuk  Channel . . . 

Improvement  of  Qowanus  Bay 

Removal  of  wreck  in 

Supervision  of 

New  York,  N.  Y.,  bridge  of  commissioners 
of  public  parka  of  city  of,  across  Harlem 
River  At  155th  street  and  McComb  Dam 

Road 

New  York,  N.  Y.,  bridging  Hudson  River  at. 
Newark  Bay,  N.  J.,  and  Haokensack,  N.  J., 
Hackensack  River  between,  examination 

and  survey  of . .'. 

Newark,  N.  J.,  Passaic  River  above,  im- 
provement of 

Newark,  N.  J*.,  Pasoaic  River  below,  im- 
provement of 

Newburyport  Harbor,  Masa.,  improvement 

of. 

Newport  Creek,  head  of  Wicomico  River, 

If  d.,  examination  of 

Newport  Harbor,  R.  I.,  Improvement  of 

Newport  Harbor,  R.  I.,  south  of  Goat  Island, 

examination  of 

Newport  River.  N.  C,  improvement  of 

Newtown  Creek,  N.  Y.,  establislmient  of 

harbor  lines  in 

Newtown  Creek,  N.  Y.,  improvement  of 

Niagara  Falls,  N.  Y.,  Port  Day  above,  ex- 
amination and  survey  of 

Niagofs,  Fort,  N.  Y.,  protection  of  site  of-. 

Niagara  River,  N.  Y.,  improvement  of 

Nilea  Ferry,    Tenn.,  bridge    obstructing 

Little  Tennessee  River  near 

Nomini  Creek,  Va.,  improvement  of 

Nooksaok  River,  Wash.,  examination  of. . . . 
Nooteaok  River,  Wash.,  improvement  of . . . 
Norfolk  and  Western  Railroad  Company, 
bridges  of,  across  Tug  Fork  of  Big  Sandfy 

River 

Norfolk  Harbor,  Ya.,  and  Albemarle  Sound, 
N.  C,  water  way  between,  improvement  of. 

Norfolk  Harbor,  Va.,  improvement  of 

Norfolk  Harbor,  Va.,  improvement  of  ap- 
proaches to 
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Part  U.  Part  IH.  Part  IV .f  Part  V.  Part  VL 
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Norlh  Eo*it  (Cape  Fear)  River,  X.  C.  ixn- 
]>rovcMiipnt  of  ... , 

North  East  River.  Md..  iinprovemt-nt  of 

Xorth  Laniliii<;  Uiver,  Va.  and  X.  C,  im- 
prove meiit  of • 

Korth  Kiver  liar.  X.  C  impntvt*merit  of 

North  Kivrr  Bridge  Conni  .iiy,  bri«li;e  of, 
acroBs  HudHon  liivernt  Ni-w  Y«frk  City.. 

North  Kiver.  >(a*.«».,  at  SmIjih.  exaininat  ion  of. 

"North  Kiver,  MaMH.,  shuub*  at  mouth  of.  ex- 
oiniuation  of 

North  Kiver,  W'a*»h.,  exaniinatioii  and  sur- 
vey of 

North-West  River,  X'^.  C,  below  Moj-ook, 
examination  of ." 

Northern  and  nurtli western  hiken,  printing 
and  distribution  of  eliarts  of 

Northern  and  noilhweBtern  hiUrri.  ship 
channel  in  connecting  waters  of.  lietw^'u 
Chicago,  Duluth,  and  Eull'alo,  exumiua- 
tion  ot 

Northern  and  northwestern  hikes,  survey  of. 

Northern  Pacitie  and  Pu;;et  Suuud  Shore 
Railroad  Company,  bridge  of,  across  Du- 
'mamish  River.  Wash 

North  western  and  nortliem  laken,  printing 
and  diAtribution  of  charts  of 

Northwestern  and  nortliem  lakes,  ship 
channel  in  cwnnectiuj:  waters  of,  hetw«'eu 
Chicago,  Duluth,  and  liuttnlo,  cxaniinution 
of 


Northwestern  and  northern  lakes,  survey  of. 
Norwalk  llarbor,  Conn..  imprMvement  of  .. 
Nottoway  River,  Ya.,  below  Court  land,  ex- 
amination of ." 

Noxabee  River,  Miss.,  improveraeut  of 
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Oak  Bay  and  Port  Town  send  Bay,  Paget 
Sound^  Waab.,  examination  fur  Hliip  chan- 
nel between 

Oak  Orchard  Harbor,  X.T.,  inqirovementof. 

Oakland  Harbor.  Cal.,  improvement  of 

Obion  Kiver,  Teuu.,  examination  and  sur- 
vey of 

Occoquan  Creek,  Va.,  improvj'Tnent  of 

Occupancy  of  and  injure'  to  public  works  by 

corporaiions  or  individuals 

Ooklawaha  Kiver.  Fla.,  im]»rov«'ment  <»f 

Ocmulgee  Kiver,  tra.,  improvenu'nt  of 

Ocmulgee  River,  TJa..  to  Covin«itou,  Yellow 

River  from,  examinat  ion  of 

Oconee  River,  Ga.,  improvcmint  of 

Oconoo  River,  Ga.,  near  Dublin,  bridging... 

Oconto  Harbor,  T\'is.,  improvement  of 

OcVacoko  inlet,  X.  C,  im|)rovemenf  of 

Oflioe  of  the  Chief  of  Eniiineers 

Otiicers  of  Corps  of  Kntxiiieers 

Othcers  of  Corps  of  Euiiinoers,  recommenda- 
tions a«  to  exaniinatinns  for  promotion  of. 
OUicers  of  Corjm  of  Engineers,  statement 

showing  rank  and  duties  of 

Ogilensburg  Ilarbtir,  ]S.  Y..  improvement  of. 

Ogeeelu^  luver,  Ga.,  wrecks  in 

Ohio  Kiver: 

Construction    of   movablo    dam    near 

■  mouth  of  Beaver  River,  Pa 

!£xamination  of,  at  Owensboro,  Ky 

Examination    of,    between    mouth    of 
Green  Kiver, Ky.,  and  Evansville,  Tnd. 

Improvement  of  T 

Improvement  of  Falls  of,  Louisville.  Ky . 
Im]>rovement  of  Indiana  Cliute.  I^ills  tlf . 
Imi>rovemeut  of  Mississippi  Kiv«>r  be- 
low, etc.  (report  of  Mississippi  Kiver 

Commission) 

Improvement  of  Mississiopi  Kiver  be- 
tween Illinois  Ri vor  ana 

Operating  and  care  of  Davis  Island  Dam. 

Operating  snag  Ijoafj*  on 

Olcott  Harbor,  N.  Y,.  improvement  of 

Oljmpia  Harbor,  Wash.,  examination  and 
Burvey  of 
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Subject. 


Qmalia,  Kebr.,  bridging  Missouri  £iver  at 
East 

Onsncock  Harbor,  Va.,  improvement  of 

Ontonagon  Harbor,  Hicli.,  improvement  of . 

Oregon  llailTray  Extensions  Company, 
briilgo  of,  acroHS  Coliunbia  River  near 
Vancouver,  Wash 

Osage  River,  Mo.,  improvement  of 

Osten^ille,  Barnstable,  Mass.,  bridging 
channel  between  Little  Island  and  main- 
land at • 

Oswego  Harbor,  N.  Y.,  improvement  of 

Otter  Creek,  Yt.,  improvement  of. 

Onachita  River  above  Camden,  Ark.,  im- 
provement of 

Ouachita  River,  Ark.  and  La.,  improve- 
ment of 

OifachitaRiver,  La.,  near  Columbia,  bridging 

Owensboro  Harbor,  Ky.,  Ohio  River,  exam 
inationof 


P. 

Paciflo  coast,  deep-water  harbor  between 
Points  Duma  and  Capistrano,  Cal.,  on, 
examination  for 

Pacific,  Division  of  the,  report  of  acting 
engineer  officer  on  operations  in 

Paddy  Ryan  (scow),  removal  of  wreck  of. . 

PadillA  Bay,  w  ash.,  and  Skngit  Bay,  water 
way  through  Swinomish  Slough  connect- 
ing, examination  and  survey  of 

Panuico  River,  N.  C,  and  Bay  River,  N.  C, 
water  way  between,  examination  of 

Pamlico  RWer,  K.  C,  at  Washington  Har- 
bor, examination  of 

Pamlico  RiVer,  N.  C,  improvement  of 

Pamlico  River,  N.  C,  opposite  Swan  Point, 
removal  of  wreck  in 

Pamunkev  River,  Ya.,  improvement  of 

Pascagoula  River,  Miss.,  improvement  of. . 

Pasquotank  River,  K.  C,  improvement  of . 

Passaic  River,  N.  J.,  above  Newark,  im- 
provement of 

Passaic  River,  K.  J.,  below  Kewark,  im- 
provement of 

Passaic  River,  N.  J.,  improvement  of , 

Patapsco  River,  Md.,  from  CraishiU  Chan- 
nel to  sugar  reflnerj'  whart'es,  Curtis  Bay, 
examination  of 

Patapsco  River,  Md.,  improvement  of 

Patcnogue  River,  N.  Y.,  improvement  of. . 

Patuxont  River,  Md.,  improvement  of 

Pawcatuck  River,  R.  l.  and  Conn.,  Imp] 
ment  of 

Pawtucket  River,  R.  I.,  improvement  of 

Peace  River,  Phu    {See  Pease  River.) 

Pearl  River,  Miss.,  below  Jackson,  improve- 
ment of 

Pearl  River,  Miss.,  between  Edinburg  and 
Carthage,  improvement  of 

Pearl  River,  Miss.,  between  Jackson  and 
Carthage,  improvom  ent  of 

Pease  Creek,  Pla.,  improvement  of 

Pease  River,  Fla.,  examination  of 

Peconlc  River,  SuflTolk  County,  N.  Y.,  ex- 
amination and  survey  of 

Penobscot  River.  Me.,  examination  and  sur- 
vey of 

Penobscot  River,  Me.,  improvement  of 

Pensacola  Harbor,  Fla.,  improvement  of. . . . 

Pensankee  Harbor,  Wis.,  improvement  of . . 

Pensanken  Creek,  N.  J.,  examination  of 

Pentwater  Harbor,  Mich.,  improvement  of. . 

Pepperell  Cove,  Me.,  examination  of 

Pet«uttma  Creek,  Col.,  improvement  of 

Petit  Jean  River,  Ark.,  improvement  of ... . 

Petoekey  Harbor,  Mich.,  improvement  of . . . 

Philadelphia  Harbor,  Pa.,  construction  of 
casemates  at 

Phihidelphia  Harbor,  Pa.,  improvement  of. . 

Philadelphia,  Pa.,  establishment  of  harbor 
lines  in  port  of ,^ 


improve- 


Part  I. 


Page. 
Part  n.  Part  III. '  Part  IV. 


431 
129 
314 


429 
262 


431 
381 
886 

239 

238 
430 

294 


Part  Y.   Part  YI. 


1197 


394 
450 

411 

170 

170 
157 

1G9 

145 
217 
155 

100 

09 
99 


135 
132 

78    825 
141 

60    726 
54    709 


219 

220 

220 
190 
195 

81    855 

83 

23    579 
202 
310 
118 
339 

32    614 
397 
252 
336 

6 
110 

18    42S 


1090 


1421 

1429 
1347 

1417 
1275 

1385 

990 

988 
988 


1243 
1227 

1262 


1100 


1020 
1121 


1788 


1795 

1799 

1707 
1646 

1078 


1710 


2502 


2114 


1975 
1904 

2380 


2533 


2010 


2912 
2035 


3947 


2684 
3119 
2G70 


26 


INDEX. 


Subject. 
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Pier  in  Dolaware  Boy,  near  Lewes,  Del., 
construction  of 

Piers,  etc.,  occupnncv  of  and  injury  to,  by 
corporatioim  or  iudiviclnals '. . 

Pine  Lake,  Mich.,  entrance   to,    improve- 
ment of 

Pine  Lake,  Mich.,  near  Charlevoix,  brhlciu;!. 

Piscatairay  Creek,  Md.,  examination  of 

Piscataway  Creek.  Va..  examination  of 

Pittoburg,*  Pa.,  bridging  Allegheny  River 
at  Sixth  8tr<?et 

Pittabnrg,  Pa.,  bridging  Monongahola 
Kiver  near 

Plaqnemlne,  Bayon,  La.,  bridge  obstructing. 

Plaqneniine,  Bayou,  La.,  improvement  of  .. 

Plaquemine,  liayou.  La.,  secoring  month 
of,  from  further  carlnz 

Platte  County,  .Mo.,  bridging  Missoiiri 
River  at 

Platte,  Department  of  the. -report  of  acting 
engineer  officer  on  operations  in 

Platte  River  (Little),  Mo.,  old  month  of,  to 
a  point  opposite  Leavenworth,  ILaus., 
Missouri  Ri  ver  from,  oxaminat  ion  of 

Plattsbnrg  Harbor,  N.  Y.,  improvement  of. 

Plattsburg,  N.  Y.,  inner  bay  near  mouth  of 
Saranac  River  at^,  examination  of 

Pleasant  River,  Me.,  improvement  of 

Pleasant  River,  Me.,  removal  of  wrecks  in. . 

Plymouth  Harbor.  Mass.,  improvement  of.. 

Point  Judith,  R.  I.,  harbor  of  refnge  at 

Points  Duma  and  Capistrano,  Cal.,  deep- 
water  harbor  on  Paciflo  coast  between, 
examination  for  ..* 

Pollock  Rip  Shoals,  Mass.,  removal  of  wreck 


Poutchartrain,  Lake,  La.,  shoals  in,  near 

Rigolets,  examination  of 

Porcupine  Island,  Me.,  breakwater  ttom 

Mount  Desert  to 

Port  Barre,  La.,  and  St.  Martinsville,  Bayou 

Teche  between,  examination  of 

Port  Chester  Harbor,  N.  Y..  improvement  of. 
Port  Clinton  Harbor.  Ohio,  improvement  of. . 
Port  Costa,  Cal.,  modification  of  harbor  lines 

at , 


Port  Day,  N.  Y.,  above  Niagara  Palls,  exam- 
ination and  survey  of 

Port  Huron,  Mich.,  Black  River  at,  improve- 
ment of -• 

Port  Jefferson  Inlet,  harbor  at,  K.  Y.,  im- 
provement of  

Port  Orford  Harbor,  Oregon,  reexamina- 
tion of 

Port  Royal  and  Augusta  Railway  Company, 
bridge  of,  obstructing  Savannah  River,  6a 

Port  Townsend  Bay  and  Oak  Bay,  Pnget 
Sound.  Wash.,  examination  for  sliip  chan- 
nel between 

Port  View  Bri<lge  Company,  bridge  of,  across 
Youcliiogheuy  River,  Pa 

Port  Washington  Harbor,  Wis.,  improve- 
ment of 

Portage  Lake  and  River  Improvement  Com- 
pany Canal,  purchase  of 

Portage  Lake,  Mich.,  harbor  of  refuge  at  ... 

Portaco  Lake,  Mich.  (Houghton  County), 
establishment  of  harbor  lines  in 

Portage  Lake,  Mich.  (Houghton  County), 
purchase  of  canals  between,  and  Kewee- 
naw Bay  and  Lake  Snperior,  Mich 

Portage  Lake,  Mich.  (Hon^liton  County), 
resurvey  and  relocation  ot  harbor  line  in. . 

Portage  River,  Mich.,  purchaseof  water  way 
along 

Portland  Canal,  Louisville  and,  Ky.,  ojjer- 
ating  and  care  of 

Portland  Harbor,  Me.,  construction  of  case- 
mate at 

Portland  Harbor,  Me.,  improvement  of 

Portland  Harbor,  Me.,  removal  of  wreck  from 
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Subject. 


Portlnnd,  Me.,  bridge  obstnictiug  channel 
to  Back  Cove v 

Portland,  Me.,  iinprovemcnt  of  channel  in 
Back  Cove 

Portland,  Oregon,  Colnmbia  and  A\''illa- 
niette  rivers  below,  oxAmlnatiou  and  Aur- 
vev  of 

Portland,  Oregon,  Columbia  and  ■Willa- 
mette rivers  below,  improvement  of 

Portland,  Oregon,  Willamette  Kiver  abpve, 
improvement  of, 

Portsmouth  Harbor,  N.  H..  improvement  of. 

Post  of  Willets  Point,N.Y , 

PotomOiO  Creek,  Ya.,  examination  of 

Potomao  River: 

Erection  of  Aah  ways  at  Great  Falls — 
Examination   and    survey    of,    below 

Washington,  D.  0 

Examination   and  survey   of  Eastern 

Branch  of,  D.C 

Improvement  of,  at  Mennt  Vernon,  Va  . , 
Improvement  of,  at  Washington,  D.  C  . . 
Improvement  of  Eastern  Branch  of,  D.  C 

Powow  River,  Mass.,  bridge  across 

Powow  Biver,  Mass.,  improvement  of , 

Presqu^  Isle  Peninsula,  Erie  Harbor,  Pa., 
preservation  and  protection  of 

Priest  Rapids,  Wasn.,  foot  of,  and  head  of 
Rock  Island  Rapids,  Columbia  River  be- 
tween, improvement  of 

Princess  Bay,  Staten  Island,  K.  Y.,  examin- 
ation of 

Printing  and  distribution  of  charts  of  north- 
em  and  northwestern  lakes 

Promotion  of  officers  of  Corps  of  Engineers, 
recommendations  as  to  examinations  for  . 

Providence  River,  R.  I.,  improvement  of . . . 

Providence  River,  R.  I.,  removal  of  Green 
Jacket  Shoal 

Provincetown  Harbor,  Mass.,  improvement 
of 

Public  buildings  and  grounds,  D.  C,  im- 
provement and  care  or 

Public  works,  occupancy  of  and  injury  to, 
by  corporations  or  individuals 

Publication  of  maps,  estimates  for 

Pnget  Sound,  Wasl!.,  ship  canal  to  connect 
I^kes  Union,  Washington,  and  Samamish 
with,  examination  for 

Pnget  Sound,  Wash.,  ship  channel  betweeti 
Port  TownsendBay  and  Oak  Bay,  examin- 
ation for  

Puget  Sound,  Wash.,  water  way  through 
Swinomish  Slough  connecting  Saratoga 
Passage  and  Skagit  Bay  with  PadiUa  Bay, 
examination  and  survey  of 

Pnltney ville  Harbor,  N.  Y.,  improvement  of 

Pungo River  to  Sladesville,  N.  C.,  waterway 
from,  examination  of 

INiyallup  River,  Wash.,  examination  of 

Qnincy  Bay,  HI.,  reopening  Willow  Slough, 
or  some  other  channel,  from  Mississippi 
River  to 

Quindaro,  Kans.,  bridging  Missouri  River 
near , 

e.  • 

Racine  Harbor,  Wis.,  improvement  of 

Rahway  RiA«er,  N.  J.,  improvement  of 

Rancocas  River,  N.  J.,  improvement  of. 

Rancocas  River,  N.  J.,  removal  of  wreck  in . . 

Bank  and  duties  of  officers  of  Corps  of  En- 
gineers, statement  showing 

Rappahannock  River,  Ya.,  improvement  of. . 

Rantan  Bay,  N.  J.,  improvement  of 

Baritan  Bay,  N.  J.,  removal  of  wreck  in 

Baritan  River,  K.  J.,  establishment  of  har- 
bor lines  in 
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Pago. 
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Karit.'iii  Ki vi»r.  N.  J.,  iin|)rovenu'nt  of 

]t.eooiin:iisHani'*'8 

Kecoiiiuiisaaucfrt  in  luilitarv  dt>i>arliiuntK. 
OHtiuiatfM  fur 1 

Kwl  RiviT  al>ove  Fulton,  Ark.,  improve- 
nuMit  of 

Rwl  Hiver,  La.  ami  Ark.,  iniprovcini'nt  ot  . . . 

"Rum]  UiviT,  La.,  at  Tiiper  FalU,  u»'ar  Alex- 
andria, briiiirinjr 

RihI  lii\  it  (if  th*'  North.  Minn,  and  X.  Dak., 
anil  trihntarios  above  Ftr;;iiN  F.ilU  .nnl 
f'nK)kt*ton.  and  Hij;  Stono  Lake,  cxiinii na- 
tion and  Hurvey  of 

Re<l  lliver  of  t'lu*  Xorth.  Minn,  and  X. 
Dak.,  at  (Joosc  ]ia]ddH.  oxaiuiu  ttiuu  for 
roMHf nu'tion  of  lork  an<l  d.mj 

Rf-d  liivvT  of  the  North,  Ai inn.  and  N.  D.ik., 
iniproveinont  of 

!Ri'4londo  Heath  Harlwir.  Cal..  examinat  ion  of, 

KiMlwood  Creek,  Cal..  examinat  itin  of 

RedwofMl  Cn^'k.  Cal..  iinprov«Mnent  of 

Re<lwoo<l  Harbor.  Cal..  iiu]>roveni«*nt  of 

Re«lf(X>t  Lake.  Tenn..  Mis.si.sHi|»pi  Hirer 
north  and  west  of.  examin.;tion  »»f 

Re«er\oir8  at  headwaters  of  Mi.s»i«tMi]>pi 
River 

Reservoirs  at  wnireeH  of  Mi.<sis.;ji)pi.  .^t. 
Ooix,  Chiyii^ewa,  and  WiMonsin  riven*. 
Rurvi-VH  for 

Rhoadex,  Mary  H.  (whwmer).  removal  of 
wrerk  of , 

Richmond,  Ohio,  (Jrand  River  below,  exam- 
inat ion  and  Hurvey  of , 

River  and  harl>or  in'ijinivcments 

XliverH  and  liarbors,  examiuatioiiM.  surveys, 
and  eontins^eneie.s  of.  est  imutes  for . . . . 

Roads  in  Y'elUKVKtone  National  Park,  con- 
Btruction  and  improvement  of 

Roanoke  liiver,  Ya.  and  N.  ('..  improvement 
of 
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Roberts  liandinif  and  Collins  Cronsin jr.  N. 
C,  "NVhit4.*  Oak  River  Ixrtween,  examina- 
tion of 

Roek  Hall  Harbor,  Md.,  examination  and 
sui^ev  of 

Rock  Island  Rapid.««.Wa.>*h..  head  of.  and  foot 
of  Priest  Ritpids,  Columbia  River  bt5- 
tween,  improvement  of 

Rockland  Harbor,  Me.,  impmvement  of 

Rm'.kport  Harbor,  Me..  imi)rovement  of 

Rome,  Ga.,  and  Kiist  Tenne.Hsef,  Viruinia 
and  Geor/fiaRiiihoad  bridj;e,  Cooaa River 
Iwjtwwn,  improvement  of 

Roudowav.  liayou,  La.,  improvenu^nt  of 

Rondout  ilarbor.  X.  Y..  improvement  of 

Ross  Island.  Oregon,  Willamett^j  River  at 
examination  an<l  survey  of 

Rou^e  River,  Mich.,  examination  for  turn- 
iuy:  basin  in .- , 

Roii;re  River.  Mich..  im])rovement  of 

Ron>;li  River,  Ky .,  improvenu-nt  of 

Rouse  Point,  La*ke  Chamidaiu.  N.  Y.,  break- 
water at 

Russel  Fork  of  Big  Sandy  Ri  ver,  Ji!y.,  exiuu- 
ination  of '. *. 

Russell.  Annie  J.  (schooner),  removal  of 
wreck  of 

Ryau,  Paddy  (scow),  removal  of  wreck  of.. 

8. 

Sabine  Lak<>,  La.  ami  Tex.,  and  Calraisien 
Lake,  connection  between,  via  iiayou 
Rlack,  examination  of 

Sabine  Lake,  La.  and  Tex.,  and  Sudduth 
liluff,  Sabine  River  between,  examination 
of 


SnbinePnas.  Tex.,  harliorat.  improvement  of. 
Sabine  River.  Tex.,  bt-tween   Sabine  Lake 

antl  Sudduth  BlufT.  examination  of 

Sabine  River,  Tex.,  improvement  of 

Sacketts  Harbor,  X.  Y.,  harbor  at.improve- 

aneu  t  of 
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Subject. 


Saco  River,  Me.,  breakwater  at  mouth  of  . .  - 

Saco  River,  Me.,  improvement  of 

Sacramento  River,  Cal.,  Board  on  improve- 
ment of 

Sacrament4>  River,  Cal.,  improvement  of  — 

Sacramento  River,  Cal.,investigation  of  min- 
ing-debris question 

Sacramento  Kiver.  Cal.,  mouth  of,  anrvey  of 

Safj  Harbor,  Suffolk  Countv,  N.  Y.,  cxamina- 
tiun  and  survey  for  breakwater  at 

Saginaw  River,  Mich.,  improvement  of 

Saginaw  River,  Mich.,  ii^jiiry  to  revetment  in 

St.  Anthony  Falls,  Minn.,  Mississippi  River 
above,  improvement  of 

St.  Augustine  Harbor,  Fla.,  establishment  of 
barter  lines  in v- 

St.  Augustine  Harbor,  Fla.,  examination  of 
channel  in ■ 

St.  Augustine  Harbor,  Fla.,  improvement  of. 

St.  Cbarles  Bay,  Tex.,  examination  for  re- 
moving obstructions  at  mouth  of 

St.  Clair  Flata  Canal,  Mich.,  improvement  of. 

St.  Clair  Flats  Canal,  Mich.,  injury  to  pier  at. 

St.  Clair  Flats  Canal,  Mich.,  operating  and 
care  of 

6t  Clair.  Madison  and  St.  Louis  Belt  Rail- 
road Company,  bridge  of,  across  Missis- 
sippi River  at  Alton,  111. 

St.  Clair  River,  Mich.,  Corsica  Shoal  in  lower 
end  of  Lake  Huron  near,  examination  of. . 

St.  Clair  River,  Mich.,  removal  of  wrecks  in . 

St.  Croix  Lake,  Wis.,  near  Hudson,  exami- 
nation of 

St.  Croix  River,  Me.,  improvement  of 

St  Croix  River,  Wis.  and  Minn.,  improve- 
ment of .^ 

St.  Croix  River,  Wis.  and  Minn.,  survey  for 
reservoirs  at  sources  of 

St.  Francis  River,  Arlc.,  improvement  of 

St.  Francis  River.  Mo.,  improvement  of 

St.  «Terome  Bay,  Md.,  examination  of 

St  Johns  River,  Ila.,  improvement  of 

St  Johns  River,  Fla.,  upper  part  of,  south 
of  Lake  Monroe ;  and  from  Jacksonville  to 
Sanford.  examination  of 

St.  Jones  River,  Del.,  improvement  of 

St  Joseph  Harbor,  Mich.,  improvement  of. . . 

St.  Joseph  River,  Mich.,  improvement  of 

St  Lawrence  Riven  N.Y., shoal  between  Sis- 
ter Islands  and  Ci-oss-over  Light  in,  im- 
provement of ' 

St.  Leonard  Creek,  Md.,  examination  of 

St  Louis  Bay  and  adjacent  watero,  Minn, 
and  Wis.,  establishment  of  harbor  lines  in . 

St  Louis  Bay,  Wis.,  and  Fond  du  Lac,  Minn., 
St.  Louis  Kiver  between  Grassy  Point  in, 
examination  and  survey  of 

St  Louis  Bay,  Wis.,  improvement  of .' . . , 

St  Louis  Harbor,  Mo.,  improvement  of 

St.  Louis  River,  Minn,  and' Wis., 'between 
Fond  du  Lac  and  Grassy  Boint-^  examina- 
tion and  survey  of 

St  Martinsville,  *La.,  and  Port  Barre,  Baj'ou 
Tftche  between,  examination  of 

St  Marys  Falls  Canal  drjr  dock,  Mich 

St.  Marys  Falls  Canal.  Mich.,  ocimpancy  of 
and  iiyuries  to  public  works,  etc.,  at 

St.  Marys  Foils  Cfaual,  Mich.,  operating  and 
care  of 

St.  Marys  River,  Mich.,  Hay  Lake  Channel, 
improvement  of ' 

St  Marys  River,  Midi.,  improvement  of 

St  Paul,  Minn.,  bridge  of  city  of,  across 
Mississippi  River 

St  Paul,  Minn.,  gauging  Mississippi  River 
at  or  near 

Salamander  (schooner),  removal  <»f  wreck  of. 

Salem  Harbor,  Mnns.,  iniproveiueut  of 

Salem,  Mass.,  North  River  ut,  examination 
of 
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Samamifih,  Lalcc,  TTaAb.,  eliip  canni  to  con- 
net-t  Paget  Sound  with,  exaiuiiiation  for.. 

San  Diepo  Harl>or,  Cul.,  iinprovemeut  of  ... 

San  Diego  Harbor,  Cal.,  oc*<-u|>anuv  of  lovoe 
at 


San  Francisco  Iiarb<»r,  Cal..  ami  ailjacont 

"wat-crs,  e8tal>lj»]inient  of  harlM»r  lines  in  . . 
San  Francisco  li arbor,  Cal.,  and  adjacent 

watiirs,  snrvev  of 

San  Francisco  llarbor,  Cal.,  construction  of 

caaemates  at 

Ban  Francisco  Harbor,  Cal..  d»>ton«o  of 

San  Joaquin  Kiver.  Cal..  impnnemont  of... 
San  Joaquin  Kivcr,  Cal.,  iuvetttigation  of 

mining-d6bri3  quoRt  ion 

Son  Joaquin  River,  Cal.,  month  of,  siin-cy  of. 
San  Luia  Obispo  Harbor,  Cid.,  improvement 

of 


San  Pablo  Bav.  Cal. ,  survey  of 

San  Pedro,  "VVilmingtou  Harbor,  Cal.,  eatab- 
liahment  of  harlwr  linos  at 

San  Rafael  River,  Cal.,  exam  in.it  ion  ot 

San  Simeon  Bay.  Cal..  examination  of 

Sand  Beacb,  Lake  Huron^  Micli.,  harbor  of 
refuge  at 

Sandusky  City  Harbor.Ohio.improviniout  of. 

Sandusky  River,  Ohio,  improvement  of 

Sandy  Bay,  Cape  Ann,  Mus6.,  harbor  of  re- 
fuge at 

Sani^rd  and  Jacksonville,  Fla.,  St.  Johns 
River  between,  examination  of 

Santa  CruE,  Cal.,  harbor  of  refuge  at,  exami- 
nation of 

Santee  River.  S.  C,  imi)roven»ent  of 

Sapelo  and  Doboy,  Ga..  inside  route  be- 
tween, examination  and  survey  of '. . . 

Saranac  River,  N.  Y.,  inner  bay  iiear  mouth 
of,  at  Plattsbnrg,  examination  of 

Sarasota  Bay,  Fla.,  improvement  of 

Saratoga  Passage,  Wash.,  and  rtulilla  Bay, 
wateir  way  through  Swinomish  Slough 
connecting,  examination  and  survey  of 

Saugatuck  Harbor,  Mich.,  improvement  of. 

Saugatnck  River,  Conn.,  examination  of 

Saugertiea  llarbor,  N.  Y.,  improvement  of. 

Savannah,  Ga.,  audFernandiua,  Fla.,  inside 
route  between,  examinntiou  and  survey  of. 

SaTannah  River  and  Harbor,  Ga.,  improve- 
ment of 

Savannah -River  and  Harbor,  Ga.,  removal 
of  wrecks  in 

Savannah  River,  Ga.,  below  Augusta,  bridge 
obstructing .^ 

Savannah  Kiver,  Ga.,  improvement  of 

Savannah  River,  near  Sister  Ferry,  Effing- 
ham Coimtv,  Ga.,  bridging 

Sayvillo,  N.  Y.,  Browns  Creek  at,  improve- 
ment of 

Schuylkill  River,  Pa.,  improvement  of 

Scituato  Harbor,  Mas^s.,  injprovinient  of 

Sea  walls  and  embankments  at  David.s  and 
Governors  islands,  New  York  Harbor 

Seattle  and  Northern  Rnilroad'Conjpanv, 
bridge  of,  obstructing  Swinomish  Slougli, 
AVasTi 

Seattle,  Wash.,  bridging  Duwaraish  River 
near •. 

Sebewaiug,  Mich.,  Sebewaiug  River  below, 
examination  of 

Sebewaing  Kiver,  Mich.,  below  S<d)cwaiug, 
examinatipnof ! 

Seven  Devils  mining  di.striet.  Idaho,  and 
Huntington  Bridge,  Upper  Snake  Kiver 
between,  examination  and  .survey  of 

Seviervllle,  Tenn..  Little  Pigeon  Kiver  bo- 
low,  exinuinat  ion  of 

Shark  River,  N .  J.,  exnmin.nt  ion  of 

Shaw  Cove,  New  Loudon  Harbor,  Conn., 
examination  of 

Sheboygan  Harbor,  Wis..  impr(>venu'nt  of.. 

Sheepshead  Bay,  X.  Y.,  improvement  of 

Sherman,  Gen.'W.  T.  (schooner),  removal  of 
wreck  of 
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I^ip  canal  connectiiiK  Lakes  Union,  Wash- 
ineton,  and  Samamish  M-iih.  Puget  Sound, 
wash .,  examination  for 

Ship  channel  between  Port  Townsend  Bay 
and  Oak  Bay,  Paget  Sound,  Wash.,  exam- 
ination for ,  — 

Ship  channel  in  oonnectiiic  waters  of  the 
Great  I^kea  between  Cliicago,  Duluth, 
and  Buifalo,  examination  of 

Ship  channel  in  Galveston  Bay,  Tex.,  im- 
provement of 

Ship  Island  Harbor,  Miss.,  removal  of 
wreck  In 

Shoal  between  Sister  Islands  and  Cross- 
over Light,  St.  Lawrence  River,  If.  Y., 
improvement  of .' 

Shoal  Harbor  and  Compton  Creek,  N.  J.,  im- 
proveipent  of , 

Shoalwater  Bay,  Wash.,  examination  of 

Shreveport,  La.,  and  Jefl'erson,  Tex.,  Cy- 
press Bayou  and  the  lakes  between,  sur- 
vey of 

Shrewsbury  River,  N.  J.,  ironroveroent  of. . . 

Sioux  City,  Iowa,  and  Fort  Benton,  Mont., 
Misfionri  River  between,  examination  and 
survey  of 

Sioux  City,  Iowa,  and  Great  Falls,  Mont., 
Missouri  River  between,  improvement  of. 

Sister  Ferry,  Ga.,  bridging  Savannah  River 
near , 

Sister  Islands  and  Cross-over  Light,  N.  Y., 
shoal  in  St.  Lawrence  River  between,  im- 
provement of 

Sites  for  fortifications 

Siuslaw  River,  Oregon,  improvement  of 

Skagit  Bay,  Wash.,  and  Pad  ilia  Bay,  water 
way  through  Swinomish  Slough  connect- 
ing, examination  and  survey  of 

Skagit  River,  Wash.,  examination  of 

Skagit  River,  Wash.,  improvement  of 

akamokawa  River,  AVash.,  examination  of . . 

Sladesville,  K.  C,  to  Funeo  River,  water' 
way  from,  examination  of. 

Smith  Creek,  Md.,  examination  of 

Smithluid  Harbor,  Ky.,  examination  of 

Smyrna  River,  Del.,  Improvement  of 

Smyrna  River,  Del.,  removal  of  wreck  in  . . . 

Snake  River  (Upper),  Idaho,  between  Hunt- 
ington Bridge  and  Seven  Devils  mining 
district,  examination  and  survey  of. 

Snake  River,  Wash.,  improvement  of. 

Snohomish  River,  Wash.,  examination  of. . . 

Snohomish  River,  Wash.,  improvement  of  . 

Snoqnalmie  River,  Wash.,  improvement  of. 

Sopeio,  Ga.    {See  Sapelo.) 
-^outh  Bend,  Wash.,  Shoalwater  Bay  and 
Willapah  River  at,  examination  and  sur- 
vey or 

Soutn  Bound  Railroad  Companv,  bridge  of 
The,  across  Savannah  River,  Ua 

South  Dakota,  north  line  of  .and  mouth  of 
Big  Sioux  River.  Missouri  Kiver  between, 
examination  and  survey  of 

South  Fork  of  Cumberland  River,  Ky.,  im- 
provement of 

South  Haven  Harbor,  Mich.,  improvement 
of 
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South  Pass  of  Mississippi  River,  inspection 

of  improvement  of 

South  River,  N.  J.,  improvement  of 

Spokane  and  Pulouse  Railway  Company, 

bridge  of,  across  Clearwater  Kiver,  Idaho. 
Spottsville,  Ky.,  bridge  obstructing  Q^n 

River  at , 

Spuyten  Duyvil  Creek,  N.  Y.,  bridge  ob- 

atructing 

Squan  River,  N.  J*.    {See  Manasquan  River.) 
S.  S.  Biokmore  (schooner),  removal  of  wreck 

of I 

Stamford  Harbor,  Conn.,  examination  and  | 

survey  of I 

Stamford  Harbor,  Conn.,  improvement  of. .  .1 
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Sterve  G<KKi  Ii»l«nd.  R.  T.,  clinnn**!  b<»l  wwn, 
and  iiinmlniKi,  m  Xumi;;:inK(-tt  Buy,  ex- 
Hiuinatitin  of , 

Staton  Iwland  and  Xt^w  Jersey,  channel  be- 
tween, improvement  of  . . . ." 

SLat4n  IjtlamL  N. Y., Princefls  Bay,  cxami- 
n:iTinn  of 


Pa}?e. 


Staunton  Kiver.  Va.,  improvement  of 

i5te«'lo  Bayou.  Mjh.s..  imjiroveim-nt  of 

St4'iluquaruish  liiver,  ^\  a^h.,  improvement 
of 

Stoning1x)n,  Conn.,  hai  ]>or  of  n>fnfr«'  at 

Stony  Creek  River,  at  Stony  Creek,  Cono., 
examination  of .' 

Strait  of  Karquin'^s,  Cal..  survey  of 

Stubbs  Ferry,  Mont.,  cauvon  next  below, 
and  (ireat  i^'allrt,  Missouri  River  bet  wet  n, 
examination  aiid  survey  of 

Sturgeon  Bay  Canal,  Wis.,  harbor  of  refuge 
at  entrance  of 

Sucarnocln'e  River,  Ala.,  examination  of 

Suddutb  Blufl',  Tex.,  and  Sabine  Lake,  Sa- 
bine River  Ix'tween,  examination  of 

Suisun  Bay.  ( 'al.,  survey  of 

Sullivan  Kalbs,  Uaucook  County,  Me.,  exam- 
ination of *. 

Sumpawanu.H  Inlft.  X.  Y..  improvement  of. 

Sui>eiior  Bay  and  adjacent  waters.  Minn, 
and  Wis.,  estalilisbmeut  of  harbor  lines  in. 

Su]MM"ior  Bay,  Wis.,  inipmvement  of 

SuiHjrior,  Lake,  pureba.^ie  of  canals  connect- 
ing Portage  Lake,  Mich.,  with 

Superior,  Wis.,  Allouez  ]liiy  sind  Nemadji 
River  at,  examination  of..'. 

Suijerior,  Wis.,  Minne«ot.i  Point  at,  im- 
provement of 

Supervision  of  the  hnrhnr  of  New  York 

Survey  of  northern  aiid  northwestern  lakes. 

Surveys  and  examinations 

Surveys,  oxaminations,  and  contiujcencies 
of  rivers  and  harbors,  estimates  lor 

Surveys  in  military-  depaitments,  estimates 
for 


Susquehanna  River  above  and  below  Havre 
de  Grace,  Md ..  improvenwut  of 

Susquehanna  River  above  Havre  de  Grace. 
Md.,  examination  and  Hurvey  of 

Sus<iuelianna  River,  West  Branch  of,  Pa., 
examination  of 

Suwaneo  River,  Fla.,  improvement  of 

Swan  Island,  Oregon,  "\\  illanu'ttv  River  on 
west  side  of,  examination  of 

Swansboroand  New  River,  X.  C.,  water  waj' 
bet  weeii.  improvement  of \ . 

Swinomish  Slough,  Waah.,  bridge  obstruct- 
ing   

Swinomish  Slough,  Wash.,  examination  and 
survey  of 

Sylvia  de  Grasse  (ship),  removal  of  wreck  of. 

T. 

Tacoraa,  Olympia  and  Grays  Harbor  Rail- 
road Company,  brid«ies  of,'jioro8S  Chehalis 
and  Joiins  ri ver.s.  Wanli 

Tallah.itihee  River.  Miss.,  improvement  of. 

Tallapoosa  River,  Ala.,  imiirovement  of 

Tampa  Jiay.  Fla..  improvement  of 

Tan^^icr  Haibor,  Va.,  examination  of, 

Tar  River.  X.  C.,  iin))rovcmcnt  of 

Taunton  River,  Mass..  improvement  of 

Taylorsville,  Oliio,  bridge  obstructing  Mus- 
kinjirum  River  at 

Tchetuncte  River,  La.  (J^ce  Chefauct« 
River.) 

Tchula  Lake,  Miss.,  imjirovement  of 

Teclie,  Bayou.  La.,  between  St.  Martinsville 
and  Port  Barre,  examination  of 

Teclie.  Bayou,  La.,  improvement  of 

Tennessee  River: 

Britiu'e  at  Florence,  Ala.,  obstructing... 
Xmpru vement  of 
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TenneBsee  Biver— Continued. 

Improvement  of,  above  Chattanooga, 

Teun 

Improvoment  of,  below  Beo  Tree  Shoals, 

Ala 

Improvement  of,  below  Ghattauoogaf 

Tonn 

Improvement  of,  botween  Cbattanooeaf 
Tenn.,  and  foot  of  Bee  Tree  Shoals,  iJa. 
Operating  and  care  of  Muscle  Slioals 

Canal 

Tensas  Biver,  La.,  improvement  of 

Terre  Hante,  Ind.,  and  La  Fayette,  Wabash 

River  between,  examination  of 

Terrebonne,  Ba^oo,  La.,  and  Bayou  Black, 

examination  ror  connection  botween 

Terrebonne,  Bayou,  La.,  between  Houma 

and  Thlbodeaux,  examination  of /. 

Terrebonne,  Bavou,  La.,  improvement  of . . . 
Texas  and  Pacinc  Kailwa y  Company,  bridge 

of,  obstructing  Bayon  Flaquomine,  La 

Thames  River,  Conn.,  improvement  of 

ThelSoardof  En^oers •-... 

The  South  Bound  Railroad  Company,  bridge 

of,  across  Savannah  River,  Gn 

The  Upper  Bridge  Company,  bridge  of, 

across  Monongahela  River,  Pa 

Thibodeaux,  La.,  and  Houma,  Ba^ou  Terre- 
bonne between,  examination  of 

Thoroughfare  Arom  Cape  May  to  Great  Bay 
north  of  Atlantic  City,  N.  J.,  examination 

of 

Thunder  Bay  Harbor,  Mich.,  improvement 

of 

Thunder  Bay  River,  Mich.,  improvement  of. 
Tickfaw  Rivei^  La.,  and  its  tributaries,  im- 
provement of.  

Tioonderoga River,  If.  Y.,  improvement  of.. 

Tiffre,  Bayou,  La.,  examination  of 

TiUamook  Bay  and  Bar,  Oregon,  examina- 
tion and  survey  of 

Tillamook  Bay  and  Bar,  Oregon,  improve- 
ment of 

Tionesta  Creek,  Pa.,  between  Tionesta  and 

BaUtown,  examination  of 

Tionesta,  Pa.,  and  Balltovni,  Tionesta  Creek 

between,  examination  of 

Titnsville  and  Jupiter  Inlet,  Fla.,  Indian 

River  between,  examination  of 

Toledo  Harbor,  Ohio,  improvement  of 

Tombisliee  River,  improvement  of: 

Below  Domopolis,  Ala 

Below  Vienna,  Ala ^ 

Between  Demopolis,  Ala.,  and  Columbus, 

Miss 

Between  Fnlton,  Miss.,  and  Vienna,  Ala. 
Between  Widker  Bridge  and  Fulton, 

Miss 

Toms  Biver,  K.  J.,  examination  and  survey 

of 

Tonawonda  Harbor,  N.  Y.,  improvement  of. 
Tongue  River.  Mont.,  dear  Miles  City,  ex- 
amination of^ 

Tongue  River,  Mont.,  Yellowstone  Biver 

below  mouth  of,  examination  of 

Tori)edo  experiments 

Tofpedoes  ror  harbor  defense 

Totten  Bay,  Dor  11  Lake,  N.  Dak.,  examina- 
tion of 

To'vrn  Biver,  Mass.,  examination  and  sur- 

Toy  of 

Traciewater  River,  Ky.,  improvement  of . . . . 
Tremble,  M.£.  (schooner),  removal  of  wreck 

of 

Trent  Biver,  N.  C,  improvement  of 

Trinity  Biver,  Tex.,  below  Dallas,  exxunina- 

tion  of 

Trinity  Biver,  Tex.,  improvement  of 

Trout  Creek,  Fla.,  bridge  obstructing 

Tuc  Fork,  Big  Sandy  Biver,  91  and  05}  miles 

above  Catlettsburg,  Ky .,  bridging 

Tng  Fork,  Big  Sandy  Biver,  W.  Va.  and  Ky., 
improvement  of 
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Tumwster,  "WHfth.,  Ohin]>ia  Harbor  to,  ex- 
Bininati«>n  Riirl  survey  of 

Tomor  Creek,  Md.,  examination  and  our- 
rey  of 

Tn80Al<M>sa  and  DanW«  Cn'ok.  Ala.,  Pilark 
Warrior  Kiver  botw<vn.  iniprfviinei.t  uf. 

TwoKivers  Harbor,  Wis.,  ijiii*rovt'«itiit  ol. 

17. 

Umpqna River, Oregon.  improvein<»nt  oT ... 
Union,  Lake,  Wa»ir.,  ship  canal  to  couutn't 

Puget  Sound  with,  examination  for 

United  Statea  Engineer  School 

Upper  Bridge  Company,  brid^jo  of   The, 

AcroAB  Monongahela  Kiver,  Pa 

Upper  Columbia  Kiver,  Oregon  and  \Va«h.,  | 

unprovemeiit  of 

Upper  Falls,  La.,  bridging  Red  River  at. . . . 
Upper Mjftcbodoc  Crwk,  \  a.,  examination  of. 
Upper  Mississinpi  River,  operating  snag 

boats  and  dnWige  boat.s  on 


Upper  Snake  River.  Idaho,  botwoon  Hunt- 
ington Bridge  and  Seven  I>t*rils  mining 
district,  exsiminatlon  and  Btirvoy  of 


Urbana  Cn't-k,  Va.,  iiupruvonunt  of 
Use  of  public  works  by  ctiriwrations  or  indi- 
viduals   


T, 

Yacherie,  La.,  etc..  and  Lakcdos  AUemands, 
bayous  CheviiMill  and  Tigre  between 

Vallette  Dxy  Dock,  removal  of  wreck  of  — 

Van  Boren,  Mo.,  Current  River  below,  ex- 
amination of 

Tanoouver,  Wash.,  and  month  of  Willa- 
mette River,  Oregon,  Columbia  River  be- 
tween, examination  and  sun'ey  of 

Vancouver,  Wash.,  bridging  Colombia 
River  near 
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Vermillion,  Bayou,  bay  and  passes.  La.,  ex- 
ot.. 


amination 

Vermillion  Harbor,  Ohio,  improvement  of. . 

Vidal,  Bayou,  La.,  improvement  of 

Vienna,  Ala.,  and  Pulton,  Mise.,  Tomblg- 
bee  River  between,  improvement  of 

Vienna,  Ala.,  Tombigbee  River  below,  im- 
provement of 

Vmcennes,  Ind.,  Wabash  River  abt)ve,  im- 
provement of 

Vmcennes,  Ind.,  Wabash  River  below,  im- 

grovemcnt  of 
Leyard  Haven  Harbor,  Mass.,  improve- 
ment of ■ 

Volusia  Bar,  Fla.,  improvement  of 
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429 

230 
368 
242 

213 

214 

297 

297 
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187 


Wabasb  River,  Ind.  and  Dl.,  above  Vin- 
cennos,  Improvement  of . . ". 

Wabash  River,  Ind.  and  111.,  l^low  Vin- 
oennea,  improvement  of 

Wabash  River,  Ind.  and  111.,  improvement  of. 

Wabaah  River,  Ind.,  between  ierro  HBut** 
and  Lafayette,  examination  of 

Waccamaw  River,  to  Waccamaw  Lake,  N. 
C.  and  S.  C,  improvement  of 

Waco,  Tex.,  Brazos  River  below,  exaniin.i- 
tion  of 

Walker  Bridge  and  Fulton,  Miss.,  Touibij:- 
bee  River  between,  inii)rovement  of 

Wappinjrer  Creek,  N.  Y.,  improvement  of. . . 

Wappoo  Cut,  S.  C,  iraprovenK'nt  of 

War  maps,  C8timat<»a  tor  publi(-at  ion  of 

Wareham  Harbor,  Mn»s.,  iniprovenH<ut  of. . 

Warrior  River,  Ala.,  iinprovenient  of 

Warsaw,  111.,  Mis8is.sii»i)i  River  at,  examina- 
tion of 

Warwick  River.  !Md.,  oxauiiiiatiou  'ind  Hur- 
vey  of 

Washington  Aqueduct,  lu.iintcnanco  and 
repair  of 
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Subject. 


'Wasliin^ton  Bayou,  >li.s8.,  iiuprovoVnent  of. 
Waahlngton,  D.  C. : 

Constraction  of  casemates  at 

Defense  of 

Examination  and  survey  of  Potomac 

River  below * 

Improvement  and  care  of  public  build- 
ings and  grounds 

Improvement  of  Potomac  Iliver  at 

Increasing  water  supply  of - 

Maintenance  and  repair  of  Washington 

Aqueduct 

Maintenance  of  Washington  Monument 

Water  supply  of 

Washington  Harbor,  Pamlico  River,  N.  C, 

examination  of 

Washington,  Lake,  Wash.,  ship  canal  to 
connect  Puget  Sound  with,  examination 

for 

Washington  Monament,  Washington,  1).  C, 

maintenance  of 

Watch  Hill  Cove,  Little  Narragansett  Bay, 

K.  I.,  examination  of 

Waterjgauges  on  Columbia  River,  Oregon 

and  Wash 

Water  gauges  on  Mississippi  River  and  its 

principal  tributaries 

Water  gauges  on  Mississippi  River  at  or 

near  St.  Paul,  Minn 

Water  sapplv.  District  of  Columbia 

Water  supply  of  AVaahingtou,  D.  C,   in- 
creasing  

Wateree  River,  S.  C,  between  Camden  and 
Falls  of  the  Catawba,  and  bend  about  4 

miles  below  Camden,  examination  of 

Wateree  River,  S.  C,  improvement  of 

Waterville  to  Augusta,  Me.,  Kennebec  River 

ft'om,  examinauon  and  survey  of. 

Water  ways : 

Between  Beaufort  Harbor  and  I^ew 

River,  N.  C,  improvement  of 

Between  Cape  May  and  Great  Bay  north 
of  Atlantic  City,  N.  J.,  examination  of. 
Between  Chincotea^ie   Bay,  Ya.,  and 
Delaware  Bay,  at  or  near  Lewes,  Del., 

improvement  of 

Between  Doboy  and  Sapelo,  Ga.,  ex- 
amination ana  survey  of 

Between  Jamaica  Bay  and  Long  Beach 
Inlet,  N.  T.,  examination  and  survey  of 
Between  Jefferson,  Tex.,  and  Shreveport, 
La.,  and  Cypress  Bayou,  surrey  of. . . 
Between  Lynn  Haven  Bay  and  Eastern 
Branch  of  Elizabeth  River,  Va.,  ex- 
amination of 

Between  New  Beme  and  Beaufort,  X. 

C,  improveitfent  of 

Between  New  River  and  Swanaboro,  K. 

C,  Improvement  of 

Between  Norfolk  Harbor,  Ya.,  and  Al- 
bemarie  Sound,  N.  C,  improvement  of. 
Between  Pamlico  River  and  Bay  River, 

N.  C,  examination  of 

Between  Port  Townsend  Bay  and  Oak 
Bay,  Pugot  Sound,  Wash.,  examina- 
tion for 

Between  Pungo  River  and  Sladesville, 

N.  C,  examiuation  of 

Between  Savannali,  Oa.,  and  Peman- 
dina,  Pla.,  ea:amination  and  survey  of. 
Connecting  Lakes  Union,  Washington, 
and   Samamlsh  with  Puget  Sound, 

Wash.,  examination  for 

In  connecting  waters  of  the  Great 
Lakes,  between  Chicago,  Dulath,  and 

Buffalo,  examination  of 

Ijfeta  Coaster   Harbor   Island,    R.  I., 

Improvement  of 

Waukegan  Harbor,  HI.,  improvement  of. . . 
Wellfleet  Harbor,  Manfl.,  improvemenrof . . 
West  Bay,  West  Galveston  Bay,  Tex., 
channel  through,  examination  and  sorvey 
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"Went  GalvMrton  Bar.  Tfx..  from  Clm^tlana  j 
Point,    for    r»^T'*n.ng    chaimtrl    throuiUi 
Wi>st  Bay.  faaii.inaiioxi  an»l  Rurvfy  of. ... 

Wf«t  Lilx  fir.  Ky.,  anrl  Famif-r.  Licking 
liivtT  In-tweon,  inipruveinent  of 

TVeat  NmU  Kiver.  Va..  «•!  ami  nation  of ■ 

Went  Point,  Ga-,  and  FrAuklin,  AU..  Chat-  • 
ta)ioot:bec  Kirer  i>**tWfeo,  cxaniinatioa  of. 

We*4t4' heater  Creek,  X.  Y.,  eXdOuination  , 
an«l  survey  of j 

WeM^^rn  branch  of  Elizabeth  River,  Va.,  I 
exiiminAtioD  of ■ 

WeMton,  Mo.,  HiMonri  River  at,  examina-  i 
tion  of 

WeHtfiort  Harbor,  Miw«..  ira]>rovemenl  of  ..' 

Wetiimpka,  AUl.  Alabama  Kiver  np  to.  ex-  I 
arainatioDof ' 

TTetnmpka,  Ala.,  and  Ka»t  Tenn<M»f«ee.  Vlr-  I 
einia  and  rt(M>rpla  lUilrnad  1iri<lge.  Coosa  ' 
Kiver  bctTi^-e^-n,  irnj>rovi'nj«'nt  of ' 

Weyboea«»t  '«choon«-r).  removal  of  wreck  of. 

WeymoathBack  Kiver,  Maaa.,  examination 
and  snrre  V  of 

Wermonlh  Kiver,  Hasfl.,  improvemont  of  .. 

White  Oak  River,  N.  C,  between  RoU-rtfl 
Landing  and  CoUins  Croaaing,  examina- 
tion of 

White  River,  Ark.,  improvement  of 

W^hite  Ri  ver,  Ark . (Lower) ,  examinat ion  and 
aurvey  of 

White  Kiver  Harbor,  Mich.,  improvement  of. 

White  River,  Ind.,  improvement  of 

Whitehouae,  Joaiah  (schooner),  removal  of 
wreck  of 

Wicomico  (Great)  River,  Va.,  examination  of . 

Wicomico  River,  Md.,  improvement  of 

Wicomico  River,  Newport  Creok  at  head  of, 
Md.,  examination  of 

Willamette  Kiver,  Oregon : 

Examination  and  survey  of.  at  Clacka- 
maa  Rapida,  Roaa  Island,  and   Cor- 

vallls 

Examination  and  anrvey  of,  below  Port- 
land   

Examination  and  sarrey  of  Columbia 
River  between   Yanooaver,   Waah., 

and  month  of 

Examination  of,  on  west  aide  of  Swan 

Island 

Improvement  of,  above  Portland 

Improvement  of,  below  Portland 

Willapah  River,  Wash.,  below  Woodwaid 
Landing,  examination  and  aorvey  of 

Willets  Point,  N.  Y.,  post  of 

Willow  River,  Wis.,  near  Hndaon,  examina- 
tion of 

Willow  Slongh,  HI.,  reopening 

Willflboro,  wT  Y .,  Boquet  Riverbelow,  exam* 
ination  of 

Wilmington  Harbor,  Cal.,  establishment  of 
harbor  lines  at  San  Pedro 

Wilmington  Harbor,  Cal.,  improvement  of . . 

Wilmington  Harlxir,  Del.,  improvement  of . . 

Wilmington  Harbor,  Del.,  anrvey  for  im- 
provement  of 

Wilmington,  N.  C,  Cape  Fear  River  above, 
improvement  of 

Wilmington,  N.  C,  Cape  Fear  River  at  and 
below,  improvement  of 

Wilson  Creek,  Va.,  and  Greenbrier  River, 
W.  Va.,  Now  River  between  montlis  of, 
improvement  of 

Wilson  Harbor  N.  Y.,  improvement  of 

Wilson  PointHjirbor.C^onn., improvement  of. 

Winfleld,  Richard  M.,  et  al.,  bridge  of,  in 
Barnstable,  Mans 

Winona  and  Southwcatem  Railway  Com- 
pany, 1)1  id<{e  of,  across  Mississippi  River 
at  w  inonji,  Minn 

Winona.  Minn.,  bridge  of  city  of,  across 
MissisHippi  River 

Winona,  Minn.,  bridging  Mississippi  River 
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SUBJIOT. 


"WliithropHarlwr,  Mass.,  Improvement  of. . . 

Winyaw  Boy,  S.  C,  Improrement  of 

.  Wisconsin  Ki vcr,  Wis.,  improvement  of 

Wisoonsiii  River,   Wis.,  snrvey  for  rceer- 

voirs  at  sources  of 

Witblacoocbee  River,  Fla.,  improvement  of. 
Woods    Landing.  Oregon,  and  Astoria,  Co- 
lumbia River  bet'ween,  examination  for 

snagging < 

Wootlward    Landing,     Wash.,     Willapah 
Elver  below,  examination  and  survey  of.. 
Works,  occupancy  of  and  iijniy  to  puolic, 

by  corporations  or  individuals 

Wrecks,  remova  1  of 

At  Elixabethport,,  K.  J.,  near  entrance 

to  Arthur  Kill 

At  Pollock  Rip  Shoals.  Mass 

In  Bamogat  Inlet,  N.  J 

In  Chesapeake  Bay 

In  Columbia  River  near  Astoria,  Oregon . 

In  Delaware  Bay 

In  Delaware  Biiv  and  River 

In  Hyannifi  Harbor,  Ma.«is 

In  Jackson  Creek,  Chester  River,  Md  . . 

In  New  Orleans  Harbor,  La 

In  New  York  Harbor,  N.Y 

lii  Ogeechee  River,  (la 

In  Pamlico  River,  N.  C,  opposite  Swan 

Point 

In  Pleasant  River,  Me 

In  Portland  Harbor,Me , 

In  Roncocas  River,  N.  J 

In Raritan  Bav ,N.J 

In  St,  Clair  River,  Mich , 

In  Savannah  River  and  Harbor,  Ga 

In  Ship  Island  Harlior,  Miss 

In  Smyrna  Ri  vor,  Del 

In  South  Channel  across  bar,  Charleston 

Harbor,  S.C 

Near  Gay  Head  Light , 

Near  Haudkorchici  Lipht-ship 

Wrightsville  and  TenniUe  (TennvIUe)  Rail- 
road Company,  bridge  of,  across  Oconee 

River,  Ga 

Wyandotte  County,  Kans.,  bridging  Mis- 
souri River  at  

ir. 

TadUn  River,  N.  C,  improvement  of 

Yamhill  River,  Oregon,  below  McMinnville, 
examination  and  sui'vey  of •. 

Yaquina  Bay.  Oregon,  improvement  of 

Yasoo  River,  Miss.,  improvement  of , 

Yellow  Banks.  Chippewa  River,  Wis.,  im- 
provementof 

Yellow  River,  Ga.,  from  bridge  near  Cov- 
ington toOcmulgee  River,  examination  of 

Y^fowstone  National  Park,  construction 
and  improvement  of  roads  and  bridges  in . . 

Yellowstone  River,  Mont,  and  N.  Dak.,  im- 
provement of , 

Yellowstone  River,  Mont.,  below  mouth  of 
Tongue  River,  examination  of 

York  Harbor,  M.e.,  improvement  of 

York  River,  Va.,  improvement  of 

Yonghiogheny  River,  Pa.,  at  McKeesport, 
bruging 

Youngs  Bay,  Oregon,  channel  in,  examina- 
tion of 

Youngs  River,  Wash.,  improvement  of 

Yuma,  Aria.,  and  Eldoraao  Ca&on,  Colora- 
do River  betwee]!,  examination  of 


Zanesville,  Ohio,  bridge  obstructing  canal  of 
Muskingam  River  at  foot  of  Mam  street. . 
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